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NTEODUCTOEY NOTE. 



The course of Cantor Lectures on Alcohol here pnb- 
- lished, were prepared at the request of the Coimcil of 
the Society of Arts, and were delivered Lefore the 
Society in the months of November, December, 
January, and February last. 

I do not remember to have delivered any Lectures 
that have attracted so much earnest pnblie attention, 
and in publishing them in this cheap form I am re- 
Bponding to a request too general to admit of hesitation 
or delay on my part. With the exception of the 
transference of the tabular matter into an Appendix, 
the introduction of a few minor and verbal corrections, 
and the addition of a page of learned and interesting 

S.Bsages kindly communicated to me by Mr. Stanford, 
.A., F.R.S., the Lectures are published as they were 
spoken. 

In this form I found them favourably received by the 
large audiences who honoured me with their attention, 
and I am, therefore, led to hope for them equal favour 
with the larger public to whom they are now addressed. 

It remains for me only to add, that thongh I have 
spoken out freely the lesBons I have learned from 
nature, no pledge binds me, and no society banded to 
propagate particular views and tenets claims my 

I allegiance. I stand forth simply as an interpreter 
of natural fact and law. 
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CANTOR LECTURES. 



ON ALCOHOl, : 



) BOMB OF ITS TABIED 



BERVICE8 TO MAKKIHD. 

''We hai before hb a. few weeks Bince an interesting national 

' event. It WHS tlmt of ait archbisbop and a minister of the 

Crown epeakiiig almost at the SH.me time, on one of the most 

I important Buhjecta of tlio day, viz., the part performed by 

Aalcohol on the natinnal stage an it is set forth and played 

^■npon at this period of our history. The distinguiBhed 

M prelate took natamlly for his view of the subject the moral 

r influence of alcohol, and from this point denounced alcohol, 

in whatever form it preeenta itself for human consumption, 

in terms as eloquent as they were persuasive and forcible. 

I The statesman took for his view of tlie subject the financial 
influence of alcohol ; he grtvo a clear and by no means 
ew^gerated estimate of the imjiortance of an agent which, in 
these kingdoms, rests on an invested capital of not less than 
one hundred and seventeen millions of money; and sub- 
! mitted, in conclusive terms, an argument, which, contrasted 
with that of the prelate, means that an agent so commercially 

k potential cannot be materially interfered with in the present 
stage of our civilisation, whatever may he the result of its 
inilueuce on the community for good or for evil. 
To the utterances of the church uud of the legislative 
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2 ON ALCOffOL. [LELTDai 

chamber we are accTifitomed to lieten with sucli regfttd, thai 
when any repi'SKentative of either body spenka, we ton 
ati ear almost autumutically, and accept what is said as com' 
mauding respect, even though we dissent from the opinioai 
that are expressed. Ko one therefore who stands oat < 
theae sphei'oa can hope to obtaiD a hearing extended so ft 
aud wide, and equolly autlioritatiTe. 

And yet there is scope for hoaest utterance on anothei 
side of the alcohol question. The prelate and the legtslatoS 
oan hardly have ihore intimate conTeraanee with the 
flnenoe of alcohol than the physician and man of scies 
To the moral view of the question and to the legislative u 
well therefore he added the physical, and it is to this I ehal 
try to direct public attention in these discourses, conaciouf 
fidly, of the disadvautagcB under which I should labotc 
wore it not for the countenance and support I shall 1 
receive from you. 

The strain running through all these lectures, in howeveit 
diverse a manner the subject matter of them may bo pursued, 
will then he simply this ; Of what physical value faaa 
alcohol been to man ; of what value is it to man ? "Wi 
know it is of no value to any othor animal, and thus w< 
limit our inquiry at once to the highest order of the animatt 
series of natural development, or of natural creation. 

In the studies that ate in this sense to be undertaken, ] 
will not fail to remember the injunction placed upon i 
speak simply Bsd plainly^ not to ofEend pride of leamtni 
by too great simplicity of statement, nor yet to embarrasi 
humility by a display of technical language and of tht 
abstruse technical reasoning, for which the subject in hand 
affords so much opportunity. As far as possible I will strive 
to be plainness itself, and that, not only in mode of ex- 
preseion, but in matter of it ; I menu in truthfulness o( 
expression, as far as I am guided by the light that euablefl 
me to see what is nearest to the truth. 

I shall propose in this description to glance first at tha 
value of alcohol to man in a genei'al sense ; that is to say, tg 
its value as an agent useful for other purjioscs than as | 
fluid to he imbibed. From this I shall he naturally led t 
consider its action, physically, on mau, and its use as a £ui 



jLJ THE TERM " ALOOHOL." 3 

•Aonflumed with, and, according to coinoum acceptatiun, am a 

Jfiwd. Lastly, I shall be brought to treat upou its sfccoiidary 

^Action on the vital fiuictionB, physical anil mental, i.e., on 

'' e dcteri oration B of stmcture and derail gemeute of t'uuution, 

l^hich may t'oUow its neo, 

THB TBBH " ALCOHOL." 

The first employment of tho word alcohol is obsenrely 
Jteeorded. Bartholomew Parr, one of the most learned of our 
cientific classics, taking the usual derivation of the word as 
from the Arabic A'l-ka-}iol, & subtile esseuce, saya it waa 
originally employed to designate an impalpable powder, used 
by the Eastorn women to tinge the hair aiiil the margiua of 
the eyelids. As this powder, viz., an ore of lead, was im- 
palpable, the game name was given to other subtile powders, 
and then to the spirit of wine exalted to its hi^est purity and 



The earliest systematic and truly scientific use of the term 
^t I can discover ia in Nicholas Lcmert's ' Course of 
IChemistry,' published in 1698. There the word is used as 
^iverb, "to alcoholize," and the definition of this is said to 
" to reduce to alcohol, as when a mixture is beaten into an 
nipalpahle powder." The word, saya Lemert, ia also used 
,o express a very fine spirit ; "thus the spirit of wine well 
t:^ctified ia called the alcohol of wine.' 

The word employed in this sense merely tells us of a 
refined fluid subatauce obtained by a subtile process of se- 
paration &om a grosser substance. But it was not applied 
to the special fluid now under our consi deration until long 
after that fluid had actually been separated. Then it was used 
as a supplementary term to the earlier terms, Vinum adagtam, 
Vinum ardtmt, Spirittts uini, Spirilug ardent, by which a spirit 
_ obtained from the grosser fluid, by the action of fire, was 

K We 

niesti 



ow go back to a much earlier study, viz., to 
« study of the primitive fluid, from which the subtile spirit 
i derived. Li the history of the production of alcohol 
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^Bjbe brought forth ia the daintiest caps the haudicrafts can 

^Hbshion from the rude earth ! It ia uot, tn the eavage, a 

^TjBiortal thing nt all. Water flows in opeu etreaius, a common 

n liquid, fit which cattle and creeping things may drink ; tliis 

mnat be the di'ink of the eux)erior intelligences iroia whom 

the savage came I It lifts the man who takes it into a 

higher sphere of life, or it degrades him to the lowest. It 

introdaces him, as it were, to a new human organisation that 

is not to be a passing phenomenon, but, for good or for evil, 

IB to remain for ages. 

The fluid is wine. 

The discoTery is on epoch surpassed by none other, in the 
history of one portion of mankind, and the eurlj daivning 
civilisations show their wonder at it in their mythology. 
Egypt claiuiB the invention for her god Osiris, Greece for 
Bacchus, and Itome for 8uturD. The Greeks, most ambi- 
tious to be connected with the origin, assert that the very 
name belongs to them, for the drink was first discovered in 
^tolia by Orestheus, the son of Deucalion, whose grandson, 
Oeueug, was so called from Oinos, which was the old name 
of the vine. Or else the discovery was by Oeneus himself, 
■who first pressed the rich grapes. Thus Oinos — oinon — 
vinum — wine. Then by these nations the praises of wine 
I And of the wine gods, one and all, were sung into the later 
I .times. The first of the Roman poets, excited to his labour 
V by MBBcenas, the friend of Augnstus, who would that the 
I Tineyards should flourish, is thus prompted to invoke 
\ 3acohue, under the name of Pater Lontcus — 

" Hither, oil, LonBEUB— Fatber Lenffins, come. 
By thee with lieuvy viiiy harveot crowntd, 
TtiH pasture DouriBbeB.. In tbe full vata 
Tlie vintage foamB. 
Uitlier l.ena^us, Father Lenseua come, 
And, with thj boHkiiiB off, in the new wine. 
Ijtaiu, thou, tbj naked legs even with me." 

fj-^nd thus on until our own era, in which, — alas for the 
mutability of even god-like virtues! — under the title of 
.'The Worship of Bacchus,' our veteran artist, George 
^nikshaak, has turned the praises of bis brother artist, 
[?itgil, into scorn, and has traujiformed Pater Ltntcus, the 
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■wine givor, into the destroyer of every civilisation, ov^ 
which he has hectime enthroned. 

It ia worthy here of Rpecial remark that the invention of 
wine was local an the planet and that it came from 
OButre of the ancient world lying near to those points &oih 
whence our modem civilieation took its rise. For when 
that civiliaation concentrated itself into hands or armiee, 
navies, for the purpose of discovering new pottionB of the 
earth, whore other savage nations, as they are called, dwell, 
it fonnd the wine god, the wine cup, and the wine equally 
unknown. A good three-quartors of the old world knew no 
more of wine than of the people who invented it, until they 
were taught to know it — then they learned ahout it fast 
enimgh. 

The practice of exciting fermentation and of ohtainiog 
the coveted t'ermuntt^d liquor once known, the knowledge 
extended, until from varied vegetable substances wine beoamd 
a product eitraoted liy an art that was successful, howerer. 
rude. The iliseovery of the ferment, that is to say ctf the 
body that would produce fermentation, was suf&cient to set 
in mutation or intestine motion a whole scries of fermentable 
vegetable substances, and to extend the manufacture of 
various vinous fluids to an unlimited degree. From the ex- 
pressed juice of the grape the tmnsitiou was easy to other 
juicy fruits, such as the mulboi'ry, the apple, the pear, Qxo 
peach ; from these again to those juices which exude &oin 
trees, as from the Eastern palm-tree ; and from these again to 
such similar looking substances as manna and honey. From 
fruits, moreover, it was an easy transitio!! to seeds, and 
from seeds that were soft and succulent to seeds that 
Lard and of the character of .what we now call grain. 

From all these varied sources of fermentable substances 
there was produced for ages the fluid containing the basis of 
alcohoL Its most common name v/aa wine, though thf 
term was modified by adjective additions signifying some- 
times its colour, sometimes the place where it was made oi 
marketed. Thus were introduced the white and red winee, 
the Vino Tiuto and the golden unctuous Vino Greco, 
after the discovei-y fof which I shall soon again speak) of tlje 
existence of a distinct essence or spirit i '' ' ' ■ 
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L] FERMENTATION OF WINE. 7 

fluid held pre-eminence over all other strong drinks, and in 
the early and middle stages of civilisation in Europe the 
number of wines that were used exceeded anything we now 
have in common use. In the Appendix to these lectures, 
there will be found, in a table — Table I. — lists of ancient 
Roman wines arranged in nine groups. 

As a matter of some historical interest, it is worth a 
moment or two to touch on the special qualities of a few of 
those vinous drinks. 

Certain of the ancient Roman wines of the first group were 
home wines. The Falernian, one of these, was, it is believed, 
something like our modern Madeira, and was not commonly 
used until it was ten years old. After it was twenty years 
old it affected the body unfavourably, causing headache. 
This was the experience of Galen. 

Other wines were foreign. Chi an, also called the Ariusian, 
of which there were three varieties — austere, sweet, and inter- 
mediate — and the Lesbian, considered to be a diuretic, were 
of this kind. 

Some wines were named after their colour, as white, dark, 
and red. The white were thought to be the thinnest and least 
heating ; the dark-coloured and sweet the most nourishing ; 
the red the most heating. 

Some, again, were named after qualities, of age, and the 
like : as old (Vetus); new (Novum); of the present year 
(Homum) ; of three years (Trimum) ; mellow (MoUe, Lene, 
Vetustate edentulum) ; rough (Asperum) ; pure (Merum) ; 
strong (Fortius). 

Certain wines, named Myndian, Halicarnassian, Rhodian, 
and Coan, were made with salt water. They were considered 
not to be intoxicating, but to promote digestion. 

Two wines, Cnidian and Adrian, were also medicinal 
wines. The first, it was believed, engendered blood and was 
at the same time a laxative ; the second was diaphoretic. 

Mustum was a term applied to wine newly made, or the 
fresh juice of the grape. Protropum was the juice which 
runs from the grapes without pressing. Mulsum was a 
mixture of wine and honey. Sapa was Mustum boiled down 
to a third. Defrutum was Mustum reduced to half, and 
Carenum was the same reduced to a third. 
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pASEum iras a. Bweet nine, prepared from grapee that hud 
licea dried in the eun, Passum creticum, also a Bweet n' 
is bolieved to have been the eanie as the wine which our i 
forefathers called Malmsey ; the wine in which the Duke of 
Clarence, brother of Edward the Fourth, elected to be drowned. 

A wine Cttllod Murrhina, placed in the laet group in 
Appendii has a curious history. The Greeks bad a win 
this kind, which consisted of pure wine perfumed with 
odorous snbstancea. The Bomans had a wine eimilorly 
named, whieh is supposed tu have been wine mingled with 
myrrh. It was administered to tbiise who were about to 
suffer torture, in order to intoxicate them and to remote 
sense of sufToring. 

The ancient wines retained their place probably until the 
end of the Middle Ages, but we have no reliable evidence 
bearing upon this point, if wo except an oecasional reference 
by some poet or physician to the subject of wine. Very 
slowly the names, rather than the wines, changed generally. 
The Boman conqueror who built his villa on our islands, and 
fitted it with so much taste and means of luxury, added to it 
his wine-cellar, in the manner he had been instructed by his 
forefathers, end from it took out his red and white and old 
wine, as we do now ; boasting possibly of the vintage from 
which it was grown, and eloquent as to its age and perfect 
ripeness. If he had no old port, he had old Falernian i 
PasBum ; his roflgh and his sweet, his light and his heavy 
wines, the same as our connoisseur of to-day. But, perhaps, 
ho knew a great deal more, in the way of fact about the 
vintages, than his modern follower. 

How the wines changed in name through the centuries 
will be gathered from the lists of the wines of Europe in use 
in the last centnry, collected by the distin^shed chemist 
Neumann, and detailed in the Appendix, Table II. 

Some of the wines mediiovnl and later derive additional 
names from peculiarities in theniBelves. Sec, from which n 
derive the name of the wine Sack, on which Sir John Falatafi' 
so keenly enjoyed himself, means dry; the wine being made 
from half dried grapes. Malmsey was called by the Italians, 
" Manna alia bocca e balsamo al cervello " — " Manna to the 
mouth and baisam to the brain." 
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From the oUemtBt of lost ocntaiy, Neamanu, who has collected 
ht VB eucli a long list of wines, we ure supplied with a verv 
instmotive table of aualyses ebuwlug the amount of Hpint 
present in the different Bjtecimeus. The winon lie auolysud 
are tabulated in alphabetical order. I believe his to be the 
first true chemical analjsoB tlutt were ever made, an an ex- 
teusive and comparative ecale, of ditfereut winoa, and if they 
indicate all the spirit in the winea uamcd, it is clear that the 
amount of spirit in them was exceedingly small, wbeu com- 
pared with what is present in the wines of the proaent day. 
Malmsey the strongest of them contained but about twelve 
per (^nt. of spirit, and sack a little more than half that 
amount. Falstaff might readily drink at a draught a pint 
of sack that contained rather leas than botou and u half per 
cent, of spirit. 



The only other diluted rival of wine obtained by fer- 
mentation was the liquid derived from corn. Tradition, 
active again in giving celestial origin to strong drinks, has 
assignod the introduction of the art of making this product 
first to Osiris, the divinity of Egypt, aud afterwards to the 
goddess Ceres. The fluid thus produced, became, in Saxon 
language, knoivn as beer, here, from barley, or perhapa from 
the Hebrew, bar, corn. Tacitus calls it Zjthum. The 
Egyptians, it is said, made it first for the common folk that 
they too might receive the gift of Osiris. In its orignal state 
beer was what we would now call the sweet fluid or wort 
fresh from the vat, and untinctured with any additional 
substance. So it eontinoed probably until the ninth century, 
when it begaoi to be treated with the lapulaa, or hop. The 
first mention uf this plant is made by an Arabian, named 
Mesne, of about the year 850, but he does not refer to it in 
relation to beer. The hop not only flavoured but tended to 
preserve the beer, and in a few centuries it became of 
general use. In the reign of Henry the Sixth the use of 
hops was for a time forbidden, on the ground that they 
spoiled the beor aud rendered it dangerous. An order pro- 
hibiting hops and sulpliur for beer was also made in the 
reign of Henry the Eighth. But the hops at last woa their 
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I have eaid that foT many centuries there was notLitig 
luowa to maukiad buyond the formation of a vinouB fluid. 
At length a new process was brought to bear on wine, which 
sim^ile as it is to as uow, was in its early days, and for many 
long days afterwards, a wonder and a mystery. This was 
the simple act of diatilliug wine, and of obtaining from it by 
distillation a fine spirit containing no water. The discoTery 
of distillation of wine has been attributed to Albucaeia, or 
Oasa, an Arabian chemist and phyEician of the eleventh 
mtory. The evidence on this point ia not very convincing, 
true that tho refined body called spirit of wino began to be 
vn in alchemical and Arabian schools about or soon after 
the time of Casa, and from that circumstaikco, rather than 
from direct evidence derived from his works, the discovery 
has probably been imputed to him. However, it is his- 
torically correct that from the school of Albucasis the 
^scovery sprang. The alcliemiala or adepts were conversant 
pure spirit, and, aaja Boerhaave, when they had reducud 
the utmost subtilety, tljey made use of it in the prepara- 
: of all their secret meustruums. 
Distillation itself was probably an imitation of nature, 
nature is ever distilling and condensing. In tho cold, 
iter condenses on the leaf and on the grass, as dew, and 
's as vapour in the sun. This process of raising water 
state of vapour by heat, and condensing it by cold, the 
iplest of immediate imitations of nature, would by ef%aj 
.nsition pass to other liquids, nud with special ei^ to that 
'd which has rivalled water its a drink for iqan — wine. 
18 pure spirit of wino in its earlier use was appUod 
ily to chemical and medicinal purposes, and indeed many 
ituries elapsed htifore the process of distillation became 
for the production of those stronger driuks, which, 
'taider the name of " spirits," are now in such common use in 
Brandy &om hrewien, to bum; thus hrantaeva, 
.dy, is a comparatively lato term in European literature, 
contracted from Geneva, is not to be found as signi- 
a Bpirituons drink in oitr vocabularies of two hundred 
ago. The term turn is assigned to the native American 



peoples, who bo designated the Tinona spirit distilled irom 
sugar; and whiskey (Celtic usige water), thongh it may Lave 
been known as a distilled drink as long as brantwein. has uot 
been Anglidsed, I believe, for more than a century and a half. 
8onie further notes on this subject by Mr. Stunford. will be 
fonnd in the A))petidix. 

In the earlier modea of distillation the instroments nsed 
were simple bat eSective. They consisted of the fnmace, 
the reoeptacle to the fiimace, the receiver which stood withia 
the receptacle, and the alembic or condenser, which i 
made of tin or other metal. 

The ancient alembic, the nse of which is Btill valued, 
woB, in truth, a very scientific instrument, and caused 
a perfect collection of the distilled fiuiil. The spirit 
from the cmde wine ascended from a heated reservoir into 

onical tabe, and then downwards through a retuTuiug 
exit tnhe into a receiver. 

The adepts were, indeed, marvellously mechnnical, and 
when we recall that they neither hod cork nor elastic tubing, 

' gna. we wonder by what clever devices they wei 
successful. They had many useful arts. I am sure, which we 
have improperly forgotten, and which mightwith advantage be 
revived. Some of their instruments, for a long time thought 
to be fanciful and useless, are being again considered of 
value. One of these wilb called a coliobator, and another 
called a circulator, in which they caused spirits to boil and 
distil, and condense and distil again, for months ftt a time. 
The fluids went round and round in the circulator like the 
wheel of fortune, and many an adept has looked upon his 
fortune as spinning in that wheel, from which the eliiir of life 
and the philosopher's stone were, in his ardent imagination, 
to be evolved. 

['o sum up, let us remember the four stages in the general 
history of alcohol, from the first to the time when it came 
strictly under analytical chemical observation ; and, in regard 
'» common knowlalge, to the present time, 

(a.) The stage of manufacture of wine or beer by fermen- 
tation. A stage extending from the earliest history until 
the time of the adepts, say about the eleventh century of 
the Cbriatian era. 
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(6.) A Btoge when there was dietilled from the wine 
a lighter spirit called, first, spirit of wise, and afterwards 
alcohol. 

(c.) A stage when this snbtile or distilled spirit from wine 
was applied in its refined and pure state to the arts and to 
the Kciences. 

(d.) A atage when this same process of distillation was 
applied to ttie production of alcoholic spirits for the use of 
man as spirituous drinks, under the names of brandy, gin, 
whiskey, rum, — -a stage compB.ratiycly modern. 



We will, if you please, leave now, for a time, the consider- 
ation of wine and alcohol as drinka, and dwell briefly on 
the usea to which these fluids have been applied for other 
purposes, The study is peculiarly iuterestuig, and I could 
easily carry you on during the whole course of these 
lectiires with the narration of it. Unfortunately every word 
I have to say must be introduced into this hour, so that I oaD 
refer only to the salient points, and to a few only of these. 

From the firet, the preservative or antiseptic quality of 
wine was recognised, and the fluid was employed for the 
preservation of animal and vegetable substiLnces, The Eoman 
buttthers, who, like our modern butchers, sold their fresh and 
their aalted meats, prepared their salted flesh in the fol- 
lowing manner ; — The animals they intended to preserve were 
kept from drinking any fluid on the eve of the day on which 
the killing took place. After the killing the parts to be 
preserved were boned and sprinkled lightly with pounded 
salt. Then, having well dried offall dampness, the operators 
sprinkled more salt, and placed the pieces so as not to touch 
each other, in vessels that had been used for oil or vinegar. 
Over the whole they poured sweet wine, covered the contents 
of the vessels with straw, and, when they could, kept down 
the temperature of the room in which the veeed: was placed 
by sprinkling snow around. When the cook wished to 
remove the salt from the meat, he took it out of the wine 
and boiled it first in milk and afterwards in rain water. 

Long previous to the Roman era this preservative process 
of wine had been recognised and applied. Palm wine was 



used by the Egyptians in their most costly proceB8e§ of 
embalmiag the biidies of the dead. This eamo application of 
wine, or of spirits of wine, for the preeervation of animal an^ 
also of vegetable substacceFi, Las been maintaia&d np to oar 
time. lu our museums the specimens therein preeerred, in 
the m.oiet state, are immersed in spirit, and the modem art 
of embalming is not perfected without the employment of 
the some antiseptic agent. 

Early after the discovery of the properties of wine 
fact must have been observed that from a change in 
another substance was producible, to which, in these days, 
we give the name of vinegar. To prevent the foiijiation of 
vinegar in wine the ancienta boiled the wine, and to rorai 
tlie acidity arieing from vinegar they added gypsnm to st 
wine, and thus rendered it palatable. Vinegar itself tbey 
employed for purposes precisely the same as we in this dfty; 
they partook of it with vege^bies, they employed it for 
preservation of animal' and vegetable substances, and they 
applied it for numerous medicinal purposes. After the 
process of distillation was discovered by the adepts, the 
distillation of vinegar was also carried on, and in this way 
was obtained that strong vinegar, which enters so largely into 
various uses as nu acid, called aromatic vinegar. 

Very early in history wine was employed for another 
purpose, that, namely, of extracting the active principles from 
plants and other snbsltmccs possessing, or supposed to 
possess, medicinal virtues. Dioscorides, one of the fnthers of 
medicine, and particularly of that part which pertains to t 
use of curative substances, or medicaments proper, is full of 
descriptions of vinous tinctures, some of which were suffici- 
ently potent even for our present use. A vinous tincture of 
this kind has a very singular and, I ha<l almost said, 
romantic history. This is the wine of Mandi'agora. In the 
IsW of Greece there lias grown for ages a plant called 
mandrake ; it belongs to the same family of plants as our 
belladonna, or deadly nightshade. From the root of this 
jdant the Greeks extracted, by means of wine, a narcotic, 
and what in this day we should call an anfflsthetic. Some, 
saya our learned Dioscorides, boil the root in the wine down 
I to a third part aod preserve the dococtiou, of which they 
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administer a cyathns (abont what would now be a common 
win^lassfnl), for want of sleep, or for severe pains of any 
part, and also before operations with the knife or cautery, 
that these may not be felt. Again, he says, a wine is pre- 
pared from the bark witiiont boiling, and three pounds of 
it are put into a cadus (about ei^teen gallons) of sweet 
wine, and three cyathi of Ihis are given to those who are out 
or cauterised, when, being thrown into a deep sleep, they do 
not ieel any pain. Again he speaks of a preparation ot 
mandragora caJled morion, which causes infatuation and takes 
away the reason. Und^ the influence of this agent the 
person sleeps, without sense, in the attitude in which he took 
it, for three or four hours afterwards. Pliny, the Roman 
historian, bears evidence, much later, to the same effect, and 
adds the singular remark that some persons have sought 
sleep from the smell of this medicine. And again, Lucius 
Apuleius, the author of the book called the * Gk)lden Ass,* 
who lived about 160 a.d., and of whose works eleven editions 
were republished in the fourteenth and fifteenth centuries, 
says that if a man has to have a limb mutilated, sawn, or 
burnt, he may take half an oimce of mandragora in wine, and 
whilst he sleeps the member may be cut off without pain or 
sense. 

It is unquestionably to this same ansBsthetic wine our own 
Shakespeare refers in his half-imaginary, half-legendary 
Middle Age history. This is the wine of that insane root, 
which, says Macbeth, " takes the reason prisoner.*' This is 
the wine that Juliet drinks, and the action of which the Friar 
Lawrence describes — 

" Through all thy veins shall run 
A cold and drowsy humour, which shall seize 
Each vital spirit ; for no pulse shall keep 
His natural progress, but surcease to beat : 
No warmtii, no breath, shall testify thou li/st ; 
The roses in thy hps and cheeks shall fade 
To paly ashes ; thy eyes' windows fall, 
Like death when he shuts up the day. of life ; 
Each part, deprived of supple government, 
Shall stiff, and stark, and cold appear like death : 
And in this borrowM likeness of shrunk death 
Thou shalt remain full two and forty hours, 
Aud then awake as from a pleabant sleep." 
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U fviIKixis tfientfbie from the bistorj of scientific discovery 
itMkt i^Hr nmtlfm gi««t advance of removing pain during 
KHiyio*! i>|K>nkti<ui3 is in fact, if not as old as the bills, m 
i.\l«) Mliih«t as wine. But iB the story true, jon b»j? '. 
AitAtwr Yes. and the aoBtver is from experiment. Thuiking 
il n MiiliJtH't (if very great iniereet, I instituted, a few ye»n 
)i)ivv an inqiiiry into the matter. Through the hindnefia oC 

r fridiid, the lat« Mr. Daniel Hanbniy, F.R.S., I obtained 

nno epooimen of inandragnra root, and I made once again,, 
kIW alnpGe of probably five centuries, Mandragora vine. 
T ti'stcd this, and found it was a narcotic having precisely tbe 
I>n)perties that were anciently ascribed to it. 1 fonnd that ia 
Buimftls it would produce even the sleep of Juliet, not for 
thirty or forty honrB, a term that nmst be accepted u a. 
poetical licence, but for the four hours named by Dioscorides 
easily, and that m awakening tkoro was an excitement whioh. 
tallies with the same phenomenon that was observed by the 
older physicians. 

Thus, one of the first uses of wine to man was amongst 
the most noble and beueri'ieiit Ihut man by his ingenuity 
can confer on his kind, utid if wiuti liad ever been used in 
this way and in none woriuv, I'lttor Ixniffiiie might bava 
retained his supremacy in tlu: giMHl opinion of all tha 
■world. 

Besides using wino fur nttnuiliiig tho virtnes of the vege~, 
table kingdom, our ancliirit i^hnriiinto tuHtcd it on metals and 
made it boro subscn'iiint Ut ihnif piirpnge. What they. 
called the citract of MnrN wm a u>liitlim of iron, mode wit^j 
an oetringont wine, an'l rwlicnl iniit n thick consistency byj 
fire. Eight ounooii irf till mot (if inm. powdered very filler 
were pnt into on Jrirti Wit ftn'1 i:inii\riA with four pints <aj 
strong rod wine. 'J'lm \rim KtHnWAfi nw tlion siit on the fir^ 
and the mixture, HtirrM) wH.li nii ir"" r<"!. "nd boiled to a 
third: thon it vm nirn]mi\ tttfrticli n ninth and evaporated, 
into an ditrurt. To Mii' ■'(Irwd. wiwlwl'ul oumtive powers, 
were iwcrilH'iI. dixl \u<\Mi\ H mm » ri'ry iiKcful medicine.. 
The mwtal uiiUiii'idy nlwj wm fl(il(ip('t,p(l to the action of wine.^ 
The so i-iillcd llvor i/f miihumy Was IronU'd with white wins 
and diHNolvHl Jn )t,, mi(\ in flija lUy we niUiti the remedy. If| 
wan origiuully (wIIimI th4i «mt>tie wiue. 
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lAfter tho pmceBs of diBtillfttion of wioe wan discovered, 
B of tlie new spirit rose rapidly into applientiun in a 
iety of ways. The adepta, the Middle Age cbemiats of 
a I have spoken, kept tliis distilled spirit long a secret. 

Iiey fiiimd in it a solvent for many things that hefore were 

lolulile. Oils, resins, gum renins, balsams were now 
.. night into a medinm that acted towards them as a men- 
Irnum, and straightway they were dissolved, The East 
Mian Styrax Benzoin yielded a balsam which, diKSolved in 
|e distilled spirit, was a fortuoe to the ohemists. The 
bmmnnder's biilsam, oi balsam for wounds, or Friar's 
klBrim, was soon the reputed heal-all of every injury. 
I The useful extracted first out of the new distillate, beauty 
|ka nest remembered. Alas for tho female face divine, the 
tBmetic and the subtle wash that should veritably make 
Mug faces old and aasumably make old faces young, wovo 
lOQ in process in the laboratory of tlio adept who could 
brtil wine. Again, the artist came in for a share in the 
fiksovery. The once insoluble and the uselesa resins and 
obers were dissolved for his hmafa, and gave him coatings, 
reBervatives, and washings, of which previously he had no 
raception. 

This spirit of wine bums. It does not touch oil for the 
jht it gives, but how strange! it burns away without a 
BGc of smoke, and with an excellent heat. So the spirit 
mp in due time is invented. A trifle, say yon? Nay, it 
u as great an advance to the chemist who first used it as 
e gas in the Bunsen burner is to us. 

C^CD more ; this subtle spirit has in it tho virtue of pre- 
rring all or<;!anic snbstances with which it is brought in 
atsct. It mastcTB putrefaction itself; perchance the elixir of 
!e is therefore found. It dissolves insoluble bodies; per- 
■nce it will by careful study and experiment reveal the grand 
oret of transmntation. In this way reasoned its first masters, 
1 must not dwell longer over these details of minor things 

major usefulness. I mnat turn to some applications of 
f refined spirit which ore major in fact as well as in use. 
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in theory as well as in practicQ, in acienCQ hb well a 
In this regard we have to consider aloohol as the 
other eBBenoes not less potent than itself. 

The process o{ distillation of essences from liqnida snd 
from Togetahle aabstances once established, it was but 
natural that some adept should turn his hnnd to mineral 
bodies and try if they would not yield some new prodaot 
that should be of eSective and novel quality. Into the dis- 
tillatory soon pass, therefore, all manner of things, from the 
horn of the stag or hart, to the skull and brain of the dead 
Dian. Among other substances there was submitted to dis- 
tillation the green stony orystal found in the earth, and. 
culled green vitriol, in Latin uitriolum. The result of the 
distillation of this mtriolam was to obtain as a yield, ii 
retort, the heavy oily corrosive fluid called, originally, spiiit 
of vitriol, called now oil of vitriol or sulphuric acid. 

Many were the fanciful things thought of by the adepta 
concerning this oil. and even to the letters of which the 
word vilrioluTa is made up they attached a mystical sjimboliem. 
In coarse of time they began to combine and to distil other 
fluids with the corrosive sulphurous oil, and amongst tbs 
first of fluids used in this manner stood spirit of wine. The 
experiment did not deceive them, for it gave them as a pro- 
duct one of the most useful and wonderful of liquids. To 
them this new liquid as it first was taken from the retort 
wftH au infinite marvel. They porired it on water and it 
floated, on spirit and it floated. They poured it into their 
hands, and, lo I it boiled there. It escaped from them into 
an invisible state or air before they could well bottle it; it , 
burned and exploded. It caused, wlion it passed off from the 
surface of the living body, an intense cold. It dissolved wai, I 
oil, fat, gums, resins, bftlsaniH, and yet when it was set free it 
. let them fall again. It was so light that a measure whioh l 
would hold ten pounds weight of water would only 1 
seven pounds of this light intangible liquid. What n 
shall they upply to this substance, the lightest known ? 1 
designate it by a term indicating the lightest thing they o 
conceive : they compare it with the refined medium, 
which the philosophers imagine the firmament to be f 
and they give it the aame name. They call it lelher. 



l] USES OF SPIRIT OF WINE OR ALCOHOL. 19 

Of what Btran^c after ueo this magical fluid Lae been to 
nan we all know. It was introduced early into medicine, 
and was well etudied last century by Dr. Ward, and by 
Mr- Turner, of Liverpool. In our own time, it has been difi- 
ieovered to Lave the power of euEpending eeneatiun and 
sensibility after being inhaled by the lungs, and by its 
nieans there has been re-introduced to the world that bene- 
ficent and long lost art of rendering the body inBeuBible to 
Mrin during surgical operations. 

More recently by a study of the application of ether for 
(be production of intense cnld, I myself intrtidai^ed that 
local 1186 of it for benumbing the body, called the ether 
spray. 

The ^ue of this secondary alcohol to man la indeed in- 
. «atimabl& You know how valuable it has been in photo- 
graphy aa the volatile solvent of collodion, and in other 
^rorious depai'tmente of the £ne and useful arts it has rendered 
'•equEdly good service. 

From the distillation of vilriolam our adepts soon passed 
;io otliei Bolid BubatancoB. They distilled Boltpetre, nud 80 
^ot the Bpirit of nitre, which we call now nitric acid ; they 
distilled common salt in combination with oil of vitriol, and 
so got Spirit of salts (marine acid), which we call hydrochloric 
'Itcid. Again, with these new spirits they distilled spirits of 
trine to obtain new ethers, nitrous and marine. Then a 
chemist, the Oount de Lauragnais, distilled together acetic 
acid and spirit of wine, by which process he obtained acetous 
ether. Thus by these double actons, a numerous Bcries of 
'useful ethers has been obtained, it were too long for me to 
.enumerate. 

From the observation of the fermentation of wine we 
iderive, in a certain sense, our first knowledge of gases. Van 
Belmont gave to the gas which comes from the fermenting 
*Ot vegetable matter the name of gag sylveslre, and from this 
floay be dated the origin of the study of these invisible forms 
ef matter. Priestly made aome of his early observations on 
as which escaped from fermenting malt in a brewery lit 
■ington, and was led step by step to the liberation of 
I from u)inerul and earthy substances, and so to the 
iiBeovery of o^gen at dificoveiy, coupled with bis 

* 2 



method of coUeoting gases by displacement of water, and of 
trying their qualitiea, came the prucese of distilling and col- 
lecting a gas front coal, and thiie coal gas. 

After the discovery of tlie element known as chlorine, a]i3| 
of tlie compounds of that element with other elements,' 
another now era waB opened in the history of alcohol. By. 
passing chlorine through alcohol, Liebig ohtained tluti 
narcotic substance which we cull chloral hydrate ; and by^ 
treating alcohol with chloride of lime, the same great experi- 
mentalist pniducod for as chloroform, an agent which half. 
rivalled ether in its service as a soother and enver of pain. 
A glance at the table— No, IV. of the Appendix — of untB»- 
thelicB or sleep producers will show by the names in italioa 
those substances which come from alcohol, All that have 
proved of most use excepting one, nitrous oxide or laughing 
gas, have this common origin. 

Had the time not been expended, I could have brought 
before you further illustration upon illustration of these 
aecondary uses of alcohol to man ; but I must stop, content. 
in having recalled to your minds some of the more strititig, 
facts in the history of the curious and important agent which 
is now the aulijeet of our studios. 



LECTURE II. 



—AOTtOMB OP 



If before a chemist of a hundred years ago you cnnld havQi 
placed a specimen of spirit of wine or alcohol, and could bav4 
asked him of what it was composed, he would have told yotf 
that it was the element of water combined with elemental;;^ 
fire, to which elementary fire he wonld give the name of phlo 
giston, a name derived from a Greek word, signifying to bnri 
or inflame. Ke would tell you that all bodies that bumei 
were phlogieticated, and that bodies that would not hnm wor 
dejihlogisticated. The substance that,\vas left behind was, b 
would probably add, the oloraeut with which the elemental 
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J had previouBly been combined. Were you to agk bim 
lenea he derived this knowledge, he would Bay, '■from 
t greatest chemist who had ever lived before hia time, 
orge Emest Stahl, Profeeeor of Medicine, Anatomy, and 
Bmistry in the University of Hoile, who bad died in 
tlin, whither he bad gone to be pbysitaan to the Kbg of 
aaeia— forty years ago." 

JA-B proof that alcohol was elementary water combined 
nh phlogiston, our ancient cbeniiBt would probably show 
^ this eiperiment :^He would place a portion of the 
bit in a cup, would set fire to tbo spirit, and would invert 
■er the flame a glass vessel, shaped almost like & commoa 
pbe, which he would call a cuonrbit, into which he would 
(ow the flamo to aBcend, He would indicate tiiat within 
b glass vessel a vapour, derived from the burning fluid, 
pied and condensed, aa you see it forming and condensing 
iw. Collecting this fluid, he would prove to yon that it 
ts water, which water he could show to be nothing tdse 
It one indivisible thing, therefore an element. Thus his 
inonstration would be complete. The element, while it 
ptBted as spirit, yielded fire on bnmiiig ; it was fire water. 
X'he fire was condensed with the water. Nothing could be 
plainer, according to his light of science. 

If you bad inquired of the chemist whether he had any 
aymbol by which to denote elementary water or spirit, he 
ivonld give you, as a symbol for water, a sign something like 
the letter Vi with two wavy lines following the letters j and 
for spirit of wine, a sign like the letter V with the letter S 
in the centre, as I put it on the black board ; and if once more 
Km questioned him as to whether his lalioratory contained any 

rilat chemical substance, he would answer — none. Spirit 
wine stood by itself, a pure substance, poasessing single 
tt special virtues. 

If, passing over the intervening hundred years, yon asked 
B chemist of to-day, " What is alcohol 9" he would tell you 
at it was on organic radical called ethyl, combined with 
a elements of water. He would explain that n-ater was no 
□ger considered to be an element, hut to be composed of 
wo elements, called hydrogen and oiygen, two equividente of 
—3 — ,gj, ))eiiig combined in it with one equivalent of oxygen. 



lU Wimlil litfiirni ynii that the radictil he bnd called ethyl 
*•■ It fHMti|r<rii(ii1 <if ciirbon ami hydrogen/and he woald add 
jWt llil« I'mllxitl 111 aloiibol took the place of one of the eqnivft- 
llallU ft )i}'ili'iif(i)ii of water. He thereupon would give yoa. 

W iiiIiiiIk ti.r wadnr itinJ nlcohol, but ayrahola of a very different 
btml 111 thiiNMprniMititnl by his learned predeccsGor. He would 
l<t|ii'naii Hid tiitiiii.iN iif the elements compoeing the water and 
■|iIh( by iloi flmt letters of their namoB, and add their 
inilil«Hh>iil«,iir parts byfiguros attoched to the lotters, Thiu 
lif« Nyiiihiil fir wator wonld lie HjO; fnr the radical eth^ 
l',l(.i Miul fur alcohol (OA) HO or C,H„0. 

Wiiiii foil IntereHtcd about the theory of phlogiston, in- 
«Mil«il by tlio illiiatrious George Ernest Stabl, your modeni 
tjlllilii wiiiiM instrnct you thnt the theory had long since been 
ifUi<aril«d,an<l that towards the latter part of the last century 
Ihii vury li'>i>kn of its discayorer had been burned, in derision, 
liy a iii'loHtoM of ncience in one of the temples of science in 
I apln, 'J'hon tlirongh what a wonderful history of discoTery 
'liirlriu thi.t hiinilreil years he would, if he Uked, lead yon. 
Into ttiin cninurbit in which I bnrned the alcubul, and which 
yiiii will olmnrve I closed by placing it with its mouth down- 
WNI'iIn njiun the table, he ivould pour clear lime water as I. 
ilii now ; he would shake the water round the sides ojf 
thv ciK'urbit and see, as he did it, the water would become 
milky white This phenomenon he would indicate wae dna 
h) tlio jiresonoe of a gan which the old chemiet had actually 
nollwited but had overlooked. That gas is carbonic acid. 
It, AN woll as the water, was the product of the combustion 
iif the spirit, and it now, in combination with the lime water, 
liiM atiited with the lime, forming carbonate of lime or chalk. 
Following the history of thin gas, called once fixed air, 
boUAitsB it could time be fixed by lime and other suhGtonces, 
lie wonld show how it had been proved to consist of oarbon 
and oxygen ; how it is given off from the burning of bodies 
containing carbon ; and how a French chemist of the last 
century, named Lavoisier, traced out by analysis that, in 
fermentation, the juice of grapes is changed from being sweet 
and full of sugar into a vinous liquor, which no longer con- 
tains any sugar, — the inflammable liquor known as spirit of 
wine. Thonoo it would be shown that the aamo illustriouB 
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oBt, making an analjeiB of sugar and etndyitig the effects 
Cjreast in cuusiiig fermenUtdon of eagar, collected and 
^ted the oleinents produced, detiiirmiiiud the elemeuLtry 

position of epirit as consisting of carbon, hydtogen, and 
jeo, and from bis research anuannced the new principle 
ahemistrj, that in all the operatione in ^rt and natnra 
ttiiig IB created - that aa equal quantity of matter exists 
b before and after the esperiinent ; that the quality and 
mtity of the elements remain precisely the same ; that no- 
pg takes place beyond changes and modihcatious in the 
pbinatiouH of the elements ; and that in every chemical 
beriment an exact equality must be supposed between the 
taienta of the body examined, aud those of the products of 
naualysis. Pin^y, on this head, he trould state the 
tpry of Laroiaier, tLat mint couBiats of alcohol combined 
Bi carbonic acid, and that the efEects of vinous fermentation 
DO sugar are reduced to the mere separation of the elements 
BUgar into two portions ; one portion oxygenated at the 
l^ense of the other, so as to form carbonic acid ; the other 
toygenated to form alcohol ; bo that were it possible to 
jsite alcohol and carbonic acid the product would be sugar, 
h^ing you down to a later period, tiie modern chemist 
Kid describe a theory current about between thirty and 
ly years ago that alcohol is a compound of ulefiont gas 
I water, and that in a state of vapour it consists of equal 
jimies of these. Or, again, that it was a hydrate of ether ; 
I again, according to a Blill Inter view, that it was u 
arated osyde of ethyl. Thus he would bring you to 
) latest theory as to composition which I have already 

l^tly, if for the sake of further comparison you 

I chemist of to-day whether alcohol had any ally 
Igener, he would reply, many. He would give you, 
tance, this spirit, which he would call methylic alcohol, 

II which ha would tell you was got also by diatiilatiou, 
\j that the distillation was dry, and that the subetance 
nlled was wuod; or he would give you this specimen, 
ioh he would call amylic aIc>>hol, and which he would 
I you was got by distillation, not of wood, but of potato. 

' I he woald show you other specimens, to which he 
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htfri<*>lii|( /rrlir htUtttina to the composition of 
hIO'iIiiiIji. ()|r< otiitniat wouM bev joa U> observe tb&t •_»« 
l<iiHiili«I i<i/iiKtrii'itinn IM Ihroaghont the same. th<Lt is to aa.f^ 
i\\ itll ImMm, n rniliiwl fjaoptmed tit carbon and h_Tdrogeii 1 
M'|iliti*<''1 "iin "f l)ii! twiniralents of hydrogen of water. T 
Hi'll'itU, Ik'Wiitit, tury in respect to the eqinvftleots of t 
i^ifinfiilM lit wiriih the; ue composed, and to diatu^nEli 
Mflpi tlii'r Im*» ilifT'^ront namea. £s«eDtialty each ndieal^ 
lUmgh h iw rs'rmjrifWMl "f more than one element, acta as if ft 
Wi-ttt "lid. Bfiil in called a base, beeanee it is a rool or ozi 
U wtil'ili (rthif rtmctnres rest. Thns. in the present a 
riuhmU, H* thuj rary in amount of carbon and bydrq 
ivIiIkIi tb^ cm lain, prod ace, in each cose of their comU ^^ 
triiili wltli watM", on almjhol poHse^siiig a different propevfj 
itf ilHUrTirnt pTiipeTtin from the other alcohols. TliBb*' 
Nil. Vl.cT ttio Apptiulii vill give an illustration of 
Itiiirftoim of «arbiiu and bjdrogen in the radicals of the sei 

'I'hn tirrt "f tbo nuliciils, methyl, is composed of 
p'tiilrnltitjt iif CBrbfin and three of hydrogen. The radicali 
{ttliyl itt tvTo of carhifn and five of hy^lrogen. The radioal, 

fircpyl lit lliroo of carbon and seven of hydrogen, and so cm; 
)iis iRuroaiw in the eqiiivalentH of the elements being aftox 
ft UivfiQ rule in the whole serieH, the carbon increasing onfl, 
und the hydrogen two with each progressive step. So, a» 
lliu al<iuhi'|j) prtigri.'HJiivi-ly change from the first of the series 
tlm mothylic, they grow richer in carbon and hydrogen, 
iffiijHirtionatoly lh«y grow huavier, less soluble, and 
Tolntih.. 

A rorr nimple e>|icrimeDt siifliceB to show the increase of 
niirhnn in thefw wines. If 1 take a piece of cotton vool, 
jilanij it in a glaw cup, ponr npon it a litQe methylic alcohol 
III which alcohol there ia the smallest amount of carbon, aet 
tire to it and hold a while plate over the flume, the plate 
runiaiDS white beoaiise the air that reaches the flame ia 
Nufhcient to coDsiimo all the carbon. If I do the same 
oxporimcnt with nthylic alcohol, although the carbon 
little greater, yot the result remains the same. If I 
two Ktops higher, viz., to butylic alcohol, in which there 
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four eqiDTmlentB of carbon, Uie eambvstkm is not quite 
complete, and t]ierefc»e m shade or stmin of carbon is left on 
the plate ; and i^ going one step farther in the series I use 
amjlic alcohol, then the combnstion is rendered so imperfect 
that a thick lajer of carbon, deriTed from the alcohol, in the 
destractiim of it bj the boraing, is left apcm the white surface. 
I maj digress here for a moment to state, — ^if the practical 
fact abont to be told be considered a digression, — that this 
simple mode of testing common alcohol will serre roughly 
to detect extreme adnlteration of it with the hearier alcohol 
— fusel oil, some of which I last burnt. This hesTier 
alcohol is used in adulteration, and as jon will learn when 
you hear of its effects, it is a dangerous adulterant. I 
was dining a few months ago with some friends, one of 
whom produced a small flask of precious liquor he had had 
presented to him, and which was said to be an unusually 
choice hollands. On eTamining it I felt sure it was a gin 
treated with fusel oil, and on burning a little of it, ihis 
suspicion was confirmed by a deposit of carbon upon a 
white dish. I warned my friends forthwith of the danger of 
drinking this heavy, though certainly pleasant spirit, and 
the majority took the warning. Two, less prudent, indulged, 
to suffer for the next two or three succeeding days to an 
extent that convinced them there was no mistake in the 
scientific and friendly admonition they had received. 

The physical distinctions between the various alcohols now 
before us are marked by other signs. For example, as we 
move from the methylic alcohol upwards, we discover that 
their vapours increase in weight, that as fluids thy grow 
heavier, and that their boiling point, that is to say the tem- 
perature required to make them boil, has to be increased. 
Another table, No. VII. of the Appendix, illustrates these 
facts in relation to four alcohols of the series : viz., methylic, 
et^^c, butylic, and amylic. 

Thus the vapour density of methylic alcohol is 16 when 
oompared with hydrogen gas as a standard ; of ethylic alcohol, 
28; of butylic, 87; and of amylic, 44. In respect to the 
spedfio gravity of the fluids, that is to say of the weights of 
the flui£[ themselves, compared with water estimated as a 
tboimnd, the Bsme rale extends, with the one remarkable 



«»wption, riz., that tbe nietliylic alcohol appcftrs heftviev 
tbkn the edijlic, after which the weighto increase, so that 
anylic alcohol etanda a« 811, to 792 the weight of etbjliot 
Ai^in, as to the V)tlitig points, the lightest alcohol boila ■!' 
140, that is 7*2^ below the boiling point of wator; ethylio afr 
173; propjiic at '205; bntylio at 230, oe 18'' abuTe d» 
boiling point of water ; and amylic at 270, or 5S^ above tho 
boiling point of water, on Fahrenheit B scale. 

The atialn^es between these Tarioos alcohols are Baetainel 
throngbont by other chemical changes relating to them. If 
we expose diluted common alcohol to the atmosphere anda 
fitting coDditioiis it becomes acidified ; in other worda, it ift 
converted into vinegar. This is due to its oxydatitm, in 
which process there are two steps ; one by which the spirit 
is converted into a substance called aldehyde (dehydrated 
alcohol — al-de-hyd), and then into acetic acid, or viuegai^ 
In the formation of the aldehyde two atoms of the hydrogen 
are ozydiiied, by which water is produced, and the aldehyde 
has therefore the composition of CjH,0. In the formatitai. 
of the acetic acid another atom of oxygen is added, and the 
acetic acid has therefore the compositioo of C^HfO,. This 
same series of changes extends through all the alcohols, as 
will be seen from table No. VIII. of the Appendix. 

I said, in the first lecture, that from common or cthyllo 
alcohol a new cuiiipoimd can bo obtained by heating it with 
Biilphnric acid,' to nhich compound tho name of ether is 
a|>plied. In like manner, an ether can be obtained from tbs 
other alcohols. 

If chlorine be brought to bear upon ethylic alcohol, the 
elements of water, that is to say, the oiygeu and the hy- 
drogen are removed , and are replaced by chlorine, and there is 
formed chloride of ethyl. This change can be eiteudcd to 
all the otlier alcohols, the properties of the products being 
modified hy the base. 

.The same rule extends to the action of iodine, and to that 
of nitrous acid. Tables IX. to Xll. of the Appendix afi'ord 
illustrations of these facts. They could be largely esteudod, 
but they are sufficient for our purpose. 

I have bronght for those who are curious to see 
titem, twelve epecimeue of the di£brent compounds formed 



II.] THE ALCOHOL GROUP OF OBGANIG BODIES. 27 

en the ftloohols, Sii of these belong to the ethyl, or 
fionuoon alcohol series, six to the amyl, and they include 
respectively specimens of the Bleohols, of the aciiia of the 
atcuhola, of the ethers, of the chlorides, of the iodides, and of 
^ nitrites. One uf these specimens, I mean the nitrite of 
amyl, has within these last few yeurs obtained a remarkable 
importance owing to its extraordinary action upon the body, 
A distinguished chemist, Professor Guthrie, while distilling 
ever nitrite of amyl from amylio alcohol, observed that the 
Tftpoar, when inhnled, qnickened his circnlation, and made 
bim feel as if he had been running. There was flushing of 
Ills face, rapid action of his heart, and bTeatlilesHnegs. In 
1861-2, 1 miide a onreful and prolonged study of the action 
of this singular body, and discovered that it produced its 
^ect by causing an extreme relaxation, fii-st, of the blood 
Tessels, and afterwards of the muscular fibres of the body. 
To aach an extent did this agent relax, I found it would 
even OTercome the tetanic spasm produced by atiychnia, 
and having thus discovered its action, I ventnred to propose 
its use for removing the spasm in some of the extrenieat 
Spasmodic diseases. The results have more than realised my 
Bxiiectations. Under the influence of this agent, one of the 
moat agonising of kuown human maladies, called Aatjina 
fectorie has been brought under such control that the 
paroxysms have been regularly prevented, and in oiio instance, 
At least, altogether removed. Even tetanus, or lock-jaw has 
been subdued by it, and in two instances, of an extreme kind 
so effectively as to warrant the credit of what maj be truly 
called a cure. I notice this action of nitrite of amyl because 
it wiU be referred to again in eiplanation of certain of the 
e&ctB of alcohol. 

I should have liked, if there had been time, to Jiave dwelt 
at greater length on many other interesting points bearing 
on these different alcohols and their derivatives. I should 
have been pleased to have presented to you a more extended 
account of the progress of discovery during the post century 
leoiling to these modern facts ; and I should much have liked 
to have rendered more complete the description of the alcohol 
series of bodies, by explaining the differences of what are called 
monatomio, diatomic, and trlatomio alcohols; but I must desist 
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fbr two rewntw ; firat, becsvM tbe rindj vonU lead me m 
too great detail, •ad aceondlj, beCMue it vovld iiUnidiMe 
notice ft aeries of oompoimda, the plijtiologial aetioa ^^ 
whid are not ao weQ Bodentood as are tliaee to wbkli j 
■hail soon direct jwnr attention and tbe stadj of wIocIl 
mure tlisn enonzh for tlM tnne tltat is at onr dtsponL _ 
muBt be coiwidered sufficient, tberefbre, if I have eoceeedediC 
sboifiiig that the ccHnnuHi alcohol is bat one of a group at a.* 
eerieg of chemical coropomids, and that its euperior claim ki 
our notice rePta upon its Bntiqnitr ts a diecovered eafaetutc^ 
and on its eDoimons distribntioD in cirilised ccmuansitie^ 
rather than on ita special oi digtinclive properties as a< 
chemical agent 

Oae other series of facte I wonld, however, hnfAj deBdib^ 
befurc leaving this put ot my saliject. If into this ethflid 
alcohol I throw a portion of the metal eodinm, a brisk actioa 
immediately begins to take place ; as you will see, a gas 
cecapeH which I easily cullect in a glass tabc, which bams, 
and if nuied with air, ciplodes, ax yom hear. The gas is 
hydrogen. A change of snbetitntioD has occurred in this 
experiment. The hydrogen belongiug to the water of the 
alcohol has been replaced by the Hodinm. and wbiit le called 
»Klinm alix^iil is prodacod. The result would Lave been 
the same with potasBiam as the replociog metal. 

By acting on common alcoh'il with strong potash, then 
with enlphuretted hydrogen, und afterwards with iodide erf 
ethyl, a new alcohol is produiuiil eulbyl mercaptan. In this 
flaid tbe oxygen of the aliuih"! ix replaced by sulphur, so 
that the formula for it is (n,Hj) US. It ts a fluid, wMtisb 
in colour, and of so ofienMivo iitid iN;D(!triiting an odonr that 
it can hardly be approaclieil iintjl it in largely diluted with 
coiDmon alcohol. It is nearly iniffliible in water, but imparts 
to it its peculiar odonr; itit djKiolflo K""**'*? '" ^^^i compared! 
with water as 1,000 j it in thirty-imo times heavier than 
hydrogen, and it boils at I'M" Ifuhr. 

Sulphur alcohol is vei-y rai'nly luieii, but there is a diluted 
Bpocimen here which ban Imu'Ii imtjuirwl with very great care. 
There is only 5 por cJiiit. "f it lu tliu Kolatiun, and yet its 
ocbiur is as strong M can woll |j(i horu". 

From this point I prcxHiuil to dwoll on tliu aution of 
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of the alcohols whidi hsve been faroo^it felcse «i «p to tie 
present time, eTfrloding on this octmim likt mlmhcJ hesS 
known, I mean the eommon wltobol ai eanaikETce, or as we 
know it chemically, ethylie aleohi^ The poiat 1 shall aim 
at will be to show the inflnffiBe ai these afeohrjls wpfja 
animal life, and therelij to lead np to the acSMO of edi jlie 
alcohol pure and simple. The snhyect is one entirely new, 
and is limited to a Tery few bodies g£ ihe ahrtjhol groop. tiz^ 
to methylic aloolM^ botylic, amyiie, the pcntiwiim and 
sodium alcohols, and sulplnir alcwhal or merrtptsn 

ACTHHT OV XKTHTUC ALOOfOtOL^ 

Methylic alcohol, pyrozylic ^irit or wood tfint, is it has 
been differently calldi, the spirit eontaoied in the hqwd ^A 
by distilling wood, has been known for aboot 62 years. It 
was discovered by Mr. Philip Taylor, in 1812, and was soon 
applied for lamps and fior other purposes as a spirit. It was 
probably first made commercially by Mcssra. Tombail toA 
Bamsay, of Glasgow. Its piopertiea were inrestigited a£>l 
reported npon by Sir Bobert Kane, id Dublin, in 1%36, aztd 
it was also analysed by Measn. Domas and Peligot, who 
determined that it contained 37'5 per cent, of carbon, 12'5 
per cent, of hydrogen, and 50 per e^tt. of oxygen. Wheu it 
is pure it remains clear in the atmosphere. It has an 
aromatic smell, with a sli^t acidity, line specinK» I hare 
used for my research had a specific w&gui of 810, water 
being 1,000, and it boiled ai 140'^ Fahr. 

The spirit has been much nsed in the arts in the place of 
alcohol for making yamishes. Hairing a lower brnling p^/irft 
it is more volatile than common alcohoL It is now abfo 
largely nsed in mnsenms for preserring pnrp^^ses^ ai^ it 
yields on oxydation a very powerfol preservatire Tin/^r« 
For the sake of economy it is often employed in the manO' 
factnre of other componnds called methylated. 

Owing to the volatile iialnre of this alcohol it may be 
exhibited freely by inhalation in the satiie uutnwir t^iat 
chloroform is adnunistered. It then euUsn the bUxid by 
being carried with the air that is inspired into the palmonary 
tract, and thus into the air vesicles. Here it is absorbed 




J the minute blood-TeBsels which make 
leart over the limgs, aud which ramify 
ty adntinistrntiDg the vapour of methyllo 
ita effectB are rapidly developed, for it 
L the blood, is carried rapidly into th« 
, and thence ie dietribiited by the arteriM 
a qnicklj as it is condensed and absorbed. 
le adminislercd in th« nsual way. that ia 
in with water, hot of cold. lu this way 
o the taste, and in one instance, as I «aa 
n member of my proieseion, this oloohol 
: by a well-known physician, in prefer- 
bol. Hcwaa accaetomed tomakeit'iiito 
d sugar, and considered that while it was 
as ordinary epiiiAous drinks, it WM 
;hey are. I have myself, of late yeais, 
Llowthe administratiou of alcohol, some- 
thia methylic lighter spirit, and I am 
' results than if the heavier or ethyliQ 
loyed. I have ventured also to sn^eat 
loes other physicians mi^ht follow the 
dvantage; for methylic alcohol ia miudi 
iction, aud much ]e«8 prolonged in its 
m alcohol, so that it prodacee its effeett 
ia of most importance, it demands the 
ite expenditnre of animal force for its 
Q body. This latter- iact, I repeat, is of 
n the end, all these alcoholic fluids An 
ough at first, by their calling vigoronsiy 
al forcee, they seem, to excite and are 
nlants, they themeelTcs supply no foroa 
le expenditure of force, by which means 
the body and therewith lead tu exhanft- 
>f motion. In other words, the animal 
K expended on the nutrition and sens^ 
3 in port expended on the alcohol, an 
nditnre. 

cohol therefore, cfsterie pat^its, the lees 
,nd so we may pnt down methylic aloohol 
of bodies to which it ' ' 





Bnt it is not without potency of effect, and the phenomena 
I produces are sufficiently deiDonstradTe. Its effects oie 
nveloped in four di§tinct stages. 
The first stage is that of oxcitcraent of the neivoos organi- 
eation ; the pulse is quickened, the breathing is quickened, 
the eni^oce of the body ia fluahfid. and the pupil is dilated. 
After a little time there is a seuee of languor, the muBcles 
falling into a state of prostration and the uuaculai* move- 
ments becoming irregular. Thereupon the second stage 
follows, if the administration be continued. In this second 
stage the muscular proBtration is increased, the breathing ia 
laboured, and is attended by deep sighing movemeute at 
intervftla nf about four or five aeoonds, followed by further 
prostration, rolling over of th« body upon the side, and 
distinct signs of intoxication. From tiiis condition the 
Eubject passes into the third stage, which ia that of entire 
intoxication, complete insensibility to pain, with unconscions- 
neas of all external objects, and with inability to exert any 
Toluntaty muaculor power. The breathing now beeomea 
embarraBaed and blowing, with what ie technically called 
"bronchial rale," or rattle, due to the passage of air 
through fluid that has accumulated in the finer bronchial 
passages. The heart and lungs,, however, even in this stage, 
retain their functions, and therefore recovery will take place 
if the oonditions for it bo favourable. Also, if the body be 
touched or irritated in parts, there will be response of 
motion, not from auy knowledge or consciousness, but from 
what we physiologists coll "reflex action;" that is to say, 
the impression we have made hy irritation upon the surface 
of the body has travelled by i-ts usual route through the 
nerves to its nervous centre in the brain, and uncontrolled 
there by the consciouanoss has railed back again, stimulating 
in its couTBe some muscular fibr« to motion. Probably the 
reason why the heart, wliich is a muscle, and. the breathing 
muscles, continue to beat while oil the other portions are at 
rest is due to this fact, that the blood which the heart drives 
Q the brain and other nervous centres conveys to the centres 
h supply the heart a wave of motion that rolls back upon 
:a vital muscles, and sustains ttem still in their rhythmical 
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itages there is no violent oonTnlsiva 
hoi, and no diatinct tremor : bnt one 
L step by step more markci], and that 
ctiou of the anima.1 temperature. Even 
e subject be espused tu a. temperatim 
r heat, it will bagin to cool from tibe 
B to cool tbrongfa all the Btages, bo thftt 
t will become BctniJly dangerona ; for 
t throw off water freely, and therefore 
lungs, and there is risk of what m»y ba 
Sbcution like aa from drowning. I have 
temperatnre from methylic alcohol, in 
' it, proceed to the loss of eight degrees 
t'e scale when the insensibility was at 

) adminiEtration of the methylic spirit 

le thitd degree has been reached, Uiere 

. ie that of death. The two remaining 

li feed the heart nnd respiration oease 

it, and all motion is over. After the 

jghout thobody is fouTid charged with the 

ilation of blood oyer the lungs has eon- 

jid BO the lungs are fonnd containing blood 

) heart ; the veesela of the brain are eu- 

, as are the oth^- vascular organs. The 

materially changed in physical qoality, 

forma into dot, rather more elowly than 

tage of insensibility the administration of 

I stopped, recovery from the insenaibility 

II invariably take place on one condition, 
kept dry and warm. From four to five 

e necessary before the recovery is complete, 
ft conditions the restaratioD of the animal 
. perfected under a period of seven hoars. 
IB no data to guide ub that will show the 
mal body of the long continued use of 
for men have not as yet so steadily pUed 
Bsadrinkaato induce phenomena of cbronio 
t. The above-named liictB, however, drawn 




from careful oliBcrTationB, in whiolt the efiects of tbo agent 
were Been ou the inferior auimnlB, auJ in uite iitRtonce 
where the fluid was taken bj accident by the human enbjcct, 
show that methflic alcohol, though it may be loea potent 
tbftn its allies, is Buflicieiitlj potent, and the inference is fair, 
indeed irreaiatible, that if the use of it were persevered in 
for long periods of time, it would lead to atrnctnral change 
in the body, just ae all other cbemit^al agente do that modify 
and pervert the natural mechanism. An agent that causee 
congestion of the brain cannot be employed many times 
without destroying the delicate organisation of the vasculiir 
stmcture of the brain, neither can it influence the other 
vascular organs in the same way without prejudice to their 
structure; neither can it destroy the function of tbo nerves, of 
the muBclee, and of the organs of the senaes without prejudice 
to their functions. In many reepects this, the lightest and 
least injurious of the alcohols, resemblea chloroform in the 
ultimate action it produces on the body. It still more cloeely 
resembles ether, altliough recovery from the efl'ecta of both. 
lijAiGBe agents is very much more rapid than from thu spirit. 
L']t may consequently, as a chemical agontpoESessing a specific 
' power of action over the living orgimism, be fairly classified 
with these agents. It is quito as artificial as they are, it is 
quite as dangerous in the long run, and its eflects are more 
prolonged. 

ACTION OF BCTTLIC ALCOHOL. 

I pass over the second alcohol of our series, viz., etbylic 
{cohol, the common alcohol of wines and sj)irits, because 
'lat will of itself engage our attention for the remaining 
i of the course, after this lecture is concluded, I pass 
r propylio also for the reasoa that it is not easily sepa- 
ikted as au alcohol, and is lesB perfectly studied than the 
'illier members of the group before us. Thus I am brought 
what is called butylic alcohol. 

. With this spirit wo arrive at one of the heavier bodies of 
fcflie group in which, as our table shows, there in a higher 
proportion of cnrbon and hydrogen than exists in those that 
are placed above it in the seal*. Compared with common 
alcohol the weight of its vapour ie as 37 to 23. Its weight, as 
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ft fluid, IB 803 to 792, and its boiling point 2S0 Fahr. to 173. 1 
It is a heavier fluid ; it mixes indifferftnUy vrith water, but it I 
is not unpleasant to take when diluted and sweetened. | 
Applied to the lipB and tongne when in a pare state it en 
a sensation of bnrning, in the same way as common spirit I 
l>nt with more intensity, and there is this remarkable &ol | 
connected with the sensation, that after the burning ef& 
has passed away an extreme nnmbness of the part, where t 
fluid was applied, remains. I made this obeerTation origin&Of I 
in 1869, and I have since often applied the knowledge wiw I 
effect, in relieving, bj the application of the agent, lootl % 
pain. Toothache, for instance. iSjVery quickly soothed by it. I 

The alcohol is not obtained by a special process Dfdisdla>- 1 
tioD ; it is produced with other alcohols in the process offl 
fermentation, and is obtained by what is called fractional f 
distillation, that is, by distillation of it, at certain iised ti 
peratures, from fiisol oil, or &om the oil of beet-root, or from J 
molasses after distillation of ethylic spirit. 

The action of hntylic alcohol on the animal body i 
divisible into four stages, the same as we have seen in respect I 
to methjiic spirit, hut the period required for prodaciug tiie 1 
different stages is greatly piulonged ; and when the third I 
fltage, that of complete insensibility, is reached, there is I 
added a, new phenomenon which does not belong to any of ■ 
the lighter alcohols. In this third degree, after the tent- 1 
peratnre of the body ia depressed to the minimum by tbs M 
butylic spirit, distinct tremors occur throughout the wholB I 
of the muscular system. These come on at regular interrtla I 
spontaneously, but they can be eicited by a touch at anfl 
time, and in the intervals where they are absent there iB I 
frequent twitching of the muscles. The tremors themselves I 
are not positively muscular contractions, but are rathsr I 
vibrations or wave-like motions through tho muscles, 
arc attended with an extreme deficiency of true contractile I 
power in the muscular fibre. An electrical current passed I 
through the muscles, which would, in health throw them I 
into rigid contraction, will now excite the tremors and keep M 
them proceeding, but will not excite complete contraction. I 
Su long as the tremors are present the temperature of thtl 
body is depressed, falling even half a degree ; but when th^ J 
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cease the temperature rises again, not to the natnral standard, 
bat to or near tLnt wbieli existed before the tremors were 
excited. After the tremors are once established, they ao&~ 
tiime without further admioiBtration of the alcohol for ten 
and twelve hours, and so slowly do they decline, they may 
remain in a slight degree for ctqu thirty-six hours. Tfaey 
subside by remission of intensity and prolongation of interval 
of recurrence. One fact of Bingnlar sigoificance attaches 
itself to these muscular tremors. They are the tremors 
which occur in man during the stage of alcoholic disease, 
when there is set up that malady to which we give the name 
of deliriiLia Imnens, An ordinary intoxication with a lighter 
alcohol is insufScient to produce this extreme perversion of 
nervous and muBcular power, but the introduction of one of 
these heavier alcohols, or it may bo the excessivo saturation 
of the body with a lighter spirit, for on this point I am not 
sure, is sufficient to cause the treronlous motion. What the 
nature of these muscular movements is, what nnnatnral relation- 
ships esist between the nervous system, the muscles and the 
blood, to lead to them are questions still unsolved. Involun- 
tary, developed even against the will, excited by any external 
touch, attended with great reduction of temperature, and 
remaining as long as the temperature is reduced, they in- 
dicBte an extreme depression of aoimal force : a condition in 
which all the force of life that r«maiiis has to be expended 
on the mere organic acts of life, on the support of the motions 
of the heart, the muscles of respiration, and the functions of 
the secreting glands. The voluntary eystems of nerve and 
muscle are indeed well-nigh dead, and recovery rests entirely 
on the maintenance of the organic nervous power. Still 
recovery will take place if the body be sustained by external 
beat and by internal nourishment. 

In the extreme stage of intoxication from butylic alcohol 
the red blood in the arteries loses its rich colour, and the 
blood from the veins, which flows with difficulty, is of a 
dirty hue. The blood coagulates readily, but iJie clot is 
loose, and the fibrine of which it is composed separates in a | 

coarse network or mesh. The little corpuscles of the blood 
run into each other, forming rolls or columns. Indeed, it is 
wonderfal how the blood circnlates through the structures it 

1^ -J 



should noTitisli. The vascular membmnea of the brain ue 
found charged with thia tarry blood ; the brain structure » 
softened, and gives the odour of the poison, and the mnscleG, 
when divided hj the knife, cut without firmness, yielding 
from numerous points the same-tar like blood. Tbe vascnkr 
organs— spleen, liver, lungs, kidneys — are equally changed, 
and in a similar maimer. Their fine.stroctures are infiltrated 
with the deteriorated vascular fluid which was intended foi 
their mHiutenance, and even the secretions and cavities of the 
body are pervez-ted by being charged with fluid derived from 
the unnatnral blood. This is the state of the body of one 
who dies insensible after the delu-inm and tremors which 
choraetenBe the human malady, self-inflicted and terrible, 
known as (fe/iViuni treniene. 



ACTION OP 4J1TL10 ALCOHOL. 

Amylic alcohol, the nest of our series, is obtained by the 
fermentation of potato starch, or starch of grain, and when 
pure is a colourless fluid. Its weight compared with water 
as 1000 is 818, and it boils at 270° Fahr. It is from this 
alcohol that the active substance, nitrite of amyl, to which I 
have before referred, is derived. The odour of amylic 
alcohol is sweet, nauseoua, and heavy. The sensation of Hr 
presence remains long. In taste it is burning and acrid, and 
it is itself practically insoluble in water. Whan it is diluted 
with common alcohol it dissolves freely in water, and gives a 
soft and rather unctuoUB flavour, I may 'call it a fruity flavour, 
something like that of ripe pears. From the quantities of it 
imported into this country it is believed to be employed 
largely in the adulteration of wines and spirits. 

Amylic alcohol, when it is introduced as an adulterant, is 
an extremely dangerous addition to ordinary alcohol, in what- 
ever form it is presented, whether as wino or spirit. Its 
action on the body is the same as that of butylic alcohol. 
It produces three stages of insensibility, ending in tbe pro- 
foundest narcotism, or coma, followed by reduction of 
temperature and by muscular tremors. These tremors recur 
with the moat perfect regularity of themselves, but they can 
be excited at any moment by touching the body, or blowing 
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tipon it, or even by a nhaip noiso, such as the euap of the 
finger. In all other respects tbe phcaomeua induced are the 
eanie as are observed from butylic alcohol, except that they 
are much more prolonged, from two to three days being 
EometimeB required for the c-omplete restoration of the 
animal temperature. The reason of this prolongation of 
action Ilea in the greater weight and the greater ineolnbility 
of this spirit ; that is to say, the forte reqnired to decompose 
it, or mechanically to lift it out of the body when it has 
once entered it, is so much greater than is required for the 
lighter apirite, which diffnse more readily through the secre- 
tions, volatiliee by the breath or possibly undergo rapid 
deoomposttion. The odour of the snbelance remains for many 
hours in the animal tissues. Amylic alcohol acts upon some 
l^sins and resinous suhstauceE, disBolving, I believe, eertain 
~* them more easily than the lighter spirits, but its peculiar 
lonr prevents its application on a lai^e acale. 

ACnOM OF BODTCM AND POTASBIUM ALCOHOLB. 

The action of the sodium and potassium alcohols is 
exceedingly interesting in a physiological, although not in a 
practical point of view, eicept in respect to their varied uses 
as chemical re-agents. They acton the living animal tissues 
as cansticB, and will one day be considered ef great service 
to the surgeon. Brought into contact with blood, in solution, 
there is produced by them an alnaost instant crystallisation of 
needle-like crystals spread out in beautiful arborescent 
filaments. This arborescent appearance is identical with a 
cryetallisation which can be induced in these alcohols them- 
selves, but there are also formed emaller railiant crystals due to 
the crystallisation of the crystalloi<lal matter of the blood-cells, 
and singularly like the forms which, since the time of Dr. 
Bichard Mead, have been described as occurring in the blood 
ftfter infection by the poison of tbe vi[)er. 

These metallic alcohols are powerful antiseptics, like 

common alcohol, over which they have on advantage in that 

. tley more thoroughly harden soft structures. I have taken 

['advantage of this action to employ them for the preservation 

' tf nervoufi matter, which is rapidly prone to decomposition. 



I shoiild add that, by some chemists these alcohols ara 
called ethylates of aodium or potassium, a term which it 
thought to define more correctly their chemical constructioa. 



I aiTLPHER ALCOHOL. 

I h&YB already referred briefly to this most curious body 
of the alcubol series, describing it as an alcohol in wbiclt, 
oiygeu is replaced by sulphur. In experimenting with it » 
Bolntion containing 5 per cent, is snfGcieut, and the vapour' 
of it may be inhaled in order to produce its effects. These 
Are most remarkable. 

I found, by direct experiment, that the vapour is not 
irritating to breathe, but that its iiiflueuce on the system 
speedily pronounced. There is a desire for sleep, anci 
strange, unhappy sensation, as if some actual or impending 
trouble were nt band. This is succeeded by an easy bat 
extreme sensation of muscnlar fatigne ; the limbs feel too 
heavy to be lifted, and rest is absolutely necessary. There 
ifl, at the same time, no insensibility to pain, and no intoxi- 
cation. The pulse is rendered feeble and alow, and remains 
so for one or two hours ; but, iu time, all the efiects pass oS, 
and active motion in the air helps quickly to dispose ot 

On the inferior animals the action of mercaptan is equally 
peculiar. Frogs exposed to its vapour fall asleep, and seem 
to pass into actual death, except that the eye remains bright. 
They may be left in this apparently lifeless state f 
an hour, then, removed into the air, tbey commence, 
course of an hour and a half or two hours, to breuthe again^; 
and gmdnally recover, precisely as if they n 
from sleep. The action of this alcohol on the animal bod^ 
though it produces these extreme effects, is less iujuriou^ 
than that of the other alcohols. It escapes rapidly by th<% 
breath, and in some new form, as a sulphur compound. Q 
communicates to the breath an odour which is by no meant 
uncommon in persons who indulge to a great extent iD 
the use of ordinary alcohol. This observation suggeste ■ 
most important explanation of certain phenomena connected' 
with the action of common alcohol. It appears to me thuV- 
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in some states tliare is actunlly produced in the living 
organieni, by tbe vital chomiBtry, sulpliur compounds, derived 
prolwbly from the bile, a substance nek in suIpLur, whiuh 
conipouads, distributed by the blood to the nervous matter, 
create pheaomena similar to those I have described as 
following upoD the inhalation of mercaptan. Thus, under 
nnnfttural modes of life, the body may actually make its own 
poisons, and the doctor be oftcu asked to remove what the 
jiatient, if he were a better chemist and a wiser man, would 
never produce for the exercise of the doctor's skill. 



LECTURE III. 

THE INFLtTBNOB OF COM 



The primary action of ethylic alcohol on animal life forms 
<inr cost study. This is the alcoholic spirit which enters 
into winea, Leers, and ordinary spirituous liquors. 

There are two modes in which tbia subject must be 
discussed. One relates to the mere physical action of alcohol 
upon the body, the other to its fi<:tiou as a food for the body. 
Of the varied substances which we take into our systems, 
8ome, like chloroform, or opium, produce very marked 
physical effects, which we may call physiological, but which 
have nothing to do with the nourishment of the organism, 
nor with the sustainment of its vital power. Other substances 
act oa foods, producing certain contiunous phenomena of 
etmctural build and of vital function. Alcohol is peouliar 
in that we arc obliged to consider it, at the present time, 
]rasa each of these points of view, and I now take up 
Be first, I mean the purely physical action of alcohol, 
^serving the c^uestion of its qualities as a food for a future 

I A very simple problem lies before us. The sum of 
^17,000,000 of money is invested in this country on alcohol 
■ a commercial substance. Where duos the alcohol go? 
He know that the larger part of it goes for coasamption by 
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I A little — I mean, by corapftriBon, a little — 
ijnirpoBes of art and science, but the greatoi 
Ikcticallj al] bat the whole ()f it, is cuDenined 
ig^. Thus a quostion arises, we may almost 
lering and comioerci], a qnestion, therefore, 
orthy of this Society, viz., What is the good 
ed capital, and of the substance which it 
is not necessary for any of us to consider orar- 
cians in studying this matter, bnt we may hU 
VOB as animal engineers, anxious to know the 
rties of agents which influeoce the aninnil life. 
rery praetical way, fiuppose that there was no 
ed in regard to the influence of alcohol upon the 
a the conrse of the iuTention of motive enginea 
imate engines, which can be made to e^ibit 
l^ the application of heat to water — it had 
Ufi the practice from some circnmstuioe 
EgineB so mnch spirit with the water, and ._ 
B with this mixture. Then suppose somebody 
L^ very expensive process of working lAe 
I they will work as well without the spirit.'' 
nrally inquire, " Can such be fact ?" And 
|c an engineer to fill the place I have 
I to occupy, to explain to you the mechanism 
, Tou wonld also bog him to explain and 
A facts which wonld bear upon the point, 
Admixture of spirit and water was useful 
iv, please, consider me to-night as an engineer, 
\A body as the engine I am to speak upon. I 
to address a word to yon as a physician ; I am 
o&er advice. I simply mean to place boforo 
I know them, the facia relating to the physical 
thing, alcohol, when it is put into one of those 
pnes which we call men. 

1 enter the body— the engine of which I uu 
— by many channels. It can be introduoed by 
der the skin or into a vein. Exalted by he<^. 
if vapour, it may be inhaled by man or aninud,* 
lenetrato into the Inngs, will diffuse thronghj 
tubes, will pass into tlie minnte air vesicleftj 
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of the langB, will travel tbrongh the minute circulcition 
with the blood that ia going over the air vesicles to the 
heart, will condense in that blood, will go direct to 
the left aide of the heart, thence into the itrtorial canals 
and so throughout the body. Or, again, the spirit can 
be taken in by the more ordinary channel, the etotnach. 
Through this channel it finds its way, by two routes, into 
the circulation. A certain portion of it — the greater por- 
tion of it — 18 absorbed direct by the veins of the alimentary 
Bur&ce, finds {in way straight into the larger veins, which 
lead np to the heart, and onwards with the conrse of the 
blood. Another portion is picked np by those small 
stractuTflB which proceed from below the nmcons surface 
of the stomnch, which are called villi, and from which 
originate a eeries of fine tnboB that reach at last the 
lower portion of a common tube known as the thoracic dnct, 
the tabe which ascends in front of the spinal column, and 
terminates at the junction of two large veins on the left side 
df the body, at a point where the venous blood, returning from 
the left arm, joins with the returning blood &om the left side 
of tJie head on its way to the heart. 

Thus in wbatovet way the alcwhol is introduced it enters 
the blood ; the shortest way is that by inhalation, the longest 
and most ordinary way is by the stomach. Indeed, except 
for experimental purposes, the introduction is always by this 
latter and longest route, and we may, fur our practical 
purposes, only think of alcohol as a fluid taken by the month 
into the stomach, and absorbed like a food or a drink £roin 
tbe surface of the alimentary canal. 

Suppose then a certain meaanre of alcohol be taken into 
the stomach, it will be absorbed there ; hnt, previous to 
absorption, it will have to undergo a proper degree of dilution 
with water, for ihere is this peculiarity respecting alcohol 
when it is separated by an animal membrane from a watery 
Huid like the blood, that it will not pass through the 
membrane imtil it has become charged, to a given point of 
dilution, with water. It is itself, in fact, so greedy for water, 
it will pick it up from watery textures, and deprive them of 
it until, by its saturation, its power of reception is exhausted, 
ftfter which it will diffuse into the cnrrent of circulating fluid. 
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To illnstrate tliifi fact of dilution, I perform a eimplo 
experiment. Into a bladder is placed a mixture oousieting of 
equal parts of alcoliol and dit^tUle I water. Into tlie neck -lyt 
the bladder a long glass tube is iuserted and firmly tied. 
Then the bladder is immersed in a saline fluid representiniC 
an artificial serum of blood. The result is, tLat the alcohol 
in the bladder absorbs water irom tho surrounding salina 
solution, and thereby a column of fluid passes up into tht 
glass tube. A second mixture of alcohol and water, in the 
proportion this time, of one part of alcohol to two of water, 
is put into another bladder immersed, in like manner in 
artificial serum. In this instance, a little fluid also pas 
from the outside into the bladder, so that there is a rise 
water in the tube, but loss than in the previous instance. 
third mixture, consisting of one part of alcohol with tbreo 
parts of water, is placed in another little bladder, and is also 
suspended in the artificial serum. In this case there is, for 
a tune, a small rise of fluid in the tube connected with ths 
bladder ; but after a while, owing to the dilution which took 
place, a carient from within outwards sets in, and the tuba' 
becomes empty. Thns each bladder charged originally with.- 
the same qnnntity of fluid contains at last adifierentq^aaBtity.< 
The first oontains more than it did originally ; tho second a - 
little more; the third a little less. From the third absorp- 
tion takes place, and if I keep changing and replaoing th« 
outer flaid which surrounds the bladder with fresh serum, I 
can in time, owing to the double ourrent of waler into tiw 
bladder through its coats, and of water and alcohol oat ef 
the bladder into the serum, remove all the alcohol. In this ' 
way it is removed from the stomach into tbe circulatii^'^ 
blood after it has been swallowed. When we dilute abxihtd' 
with water before drinking it we quicken its absorption, 
we do not dilute it sufficiently it is diluted in the stomach by ' 
transudation of water in the stomach until the required re- 
duction for its absorption ; the current then sets in towards. 
the blood, and passes into the circulating canals by the 

All the returning veins end in the large trunks which 
terminate in the central organ of the circulation ^tho heart. 
The heart, a moving muscular organ, has four cavities ; two 
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above tailed the auricles, two below called the ventricles. 
The cavitiea on the right side are caliud respectively the 
right auricle and right ventricle ; the cavities on the left side 
are called respectively the left a.uricle and the left veutricle. 
The right auricle recewee all the venous blood of the body, 
and transuiita it to the right ventricle ; the right ventricle 
drives the blood over the lungs wbere the blood is arterialised ; 
the left anriclo receives the blood from the liwgs, and trans- 
mits it to the left ventricle which in turn drives it through the 
arterial tubes over the whole of the body, whence it returns 
again by the veins to the right side of the heart, and Bu on, 
in continuous circuit. 

Alcohol, therefore, entering the veins, makes its way in 
the course I have described through the right heart, 
through tbe lungs, through tbe left heorii, tbi'ough the 
body at large by the arteries. This is the course of its 
travel in the organism. What does it do as it makes the 
round? 

As it passes through the circulation of the lungs it ia 
exposed to the air, and some little of it, raised into vapour 
by the natural heat, is thrown off in expiration. If the 
quantity of it be largo this loss jnny be considerable, and the 
odour uf the spirit may be detected in the eipired breath. 
If the quantity be small the loss wQl be comparatively little, 
as the spirit vrill be held in solution by the water in tbe 
blood. After it has passed through the lungs, and has been 
driven by the left heart over the arterial circuit, it potseB 
into what is called the minute circulation, or the structural 
circulation of the organism. The arteries here extend into very 
email vessols, which are called arterioles, and from these 
infinitely small vesaols spring the equally minute radicals or 
roots of the veins which are ultimately to become the great 
rivers bearing the blood back to the heart. In its passage 
through this minnte circulation tho alcohol finds its way to 
every organ. To this brain, to these muscles, to these 
secreting or excreting organs, nay even into this bony struc- 
ture itself, it moves with the blood. In some of these parte 
which are not excreting, it romains for a time diffused, and ia 
those ports where there is a large percentage of water it 
reiofuns longer than in other parts, from some organs 
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which have an open tube for conveying fluids away, as the 
liver and kidneys, it ia thi'own ont or eliminated, and in this 
way a portion of it is ultimately removed from the body. 
The lee^t paseing round and round with the circulation, ii 
probably decompoBeil and carried off in new forma of matter 
but concerning this, more on a future occasion. 

When we knotr the course which the alcohol takes in its 
passage tfarongh the body, from the period of its absorptii 
to that of its elimination, we are the better able to judge, 
what physical changes it induces in the different ot^ns and 
structures with which it comes in contact. It first reaches 
the blood, but, as a rule, the quantity of it that enters ia 
InsufGcient to produce any material effect on that fluid, I^ 
however, the dose taken be poisonous or semi-poisonouB, then, 
even the blood, rich as it is in water^and it contains seven 
hundred and ninety parte in a thousand — is affected. The 
alcohol is diffused through this water, and there it cnm« 
contact with the other constituent parts, with the fibrine, that 
plastic aabstance which, when blood is drawn, clots and 
coagulates, and which is present in the proportion of from 
two to three parts in a thonsand ; with the albumen which 
exists in the proportion of seventy parts ; with the salts 
which yield about ten parts ; with the fatty matters ; and 
lastly, with those minute, round bodies which float in 
mynads in the blood (which were discovered by the Dutch 
philosopher, Lenwenhock, as one of the first results of 
microscopical observation, about the middle of the seven- 
teenth century), and which are called the blood globoJee or 
corpuscles. These last named bodies are, in fact, cells ; their 
discs, when natural, have a smooth outline, they are depressed 
in the centre, and they are red in colour ; the colour of tha 
blood being derived from them. Wo have discovered 
recent years that there exist other corpuscles or cells in I 
blood in much smaller quantity, which aro called white cells, 
and these different ceUs float in the blood-stream within. 
the vessels. The red take the centre of the stream ; 
white lie externally near the sides of the vessels, moving 
less quickly. Our business is mainly with the red corpuscles., 
They perform the most important functions in the economy j. 
they absorb, in great part, the oxygen which we inhale in 
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breathing, and carry it to tlie extreme tissues of tlie body ; 
they absorb, iu great purt, tlie carbonic acid gns which is 
produced in the combustion of tbe body in the extreme 
tiBsues, and bring that gas hack to the lungs to he exchanged 
for oxygen there ; in short, they are the vital iuBti'umonts of 
the GtrcnlatioD. 

With all these parts of the blood, with the water, fihrine. 
albumen, salts, fatty matter, and corpuscles, the alcohol 
Domes in contact when it enters the hlood, and, if it be in 
safficient quantity, it produces disturbing action. I have 
vatched this disturbance very carefully on the hlood cor- 
puscles, for in some animals we can see those floating along 
daring life, and we can also observe them &oni men who are 
under alcohol by removing a speck of blood, and examining 
it with the microscope. The action of the alcohol, when it 
is obacrvable, is varied. It may cause the corpUEclee to run 
too closely together, and to adhere in rolls ; it may modify 
their outline, making the clear-defined smooth outer edge 
irregular or creuate, or even starlike; it may change the 
round corpuscle into the oval form, or, in very extreme 
cases it may produce what I may call a trnnctited form of 
corpuscles, in which the change is so great that if wo did not 
trace it through all its stages we should he puzzled to know 
whether tho object looked at were indeed a blood-cell. All 
these changes are due to the action cf the spirit upon the 
water contained in the corpuscles ; upon the capacity of the 
spirit to extract water from them. During every stage of 
modification of corpuscle thus described, their function to 
ahsorb and fix gases is impaired, and when tho aggregation 
of the cells, in masses, is great, other difficulties arise, for 
the cells united together pass less easily than tlicy should 
through tho minute vessels of the lungs and of the general 
I rirculation, and impede tho current, by which local Injury is 
odneed- 

A farther action upon the hlood instituted by alcohol in 
' EH, is upon the flbrine or the plastic colloidal matter. 
this the spirit may act in two different ways, according 
Qie degree in which it affects the water that holds the 
"'ae in solution. It may fix the water with the fihrine, 
thus destroy the power of coagulation ; or it may extract 
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KMterul, which up to this time is only bo for understood 
tti enable ns to t&y that it exiets, 

rhe luiunte fUid mtonnedi&te vessels are more intimately 
tnected than any other part with the construction and with 
I fonction of the living matter of which the body is oom- 
led. Think yoD that this mcobanism is left anoontrolled ? 

tke Toeeels, email as they ore, are nnder distinct 
itrol. Infinitely refined in Btnicture, they neverthelesB 
re the power of contraction and dilatntiuu, which power is 
ttrned bynervoiia action of aspeciftl kind. Ifwc pass to 
} lower clasaof animals, we find, running nloug the body, in 
^tion to its vnacular syetem, a scries of points of nervons 
X\et, coDBisting (if what are cal led ganglia. These ganglia 
t connected together in chain, and from theiu filaments of 
rves emanate, which are distribiitfid to all the autive moving 
ta of the body. In such lower animals the nervous system 
a described stands alone, and when we rise in the scale 
to man we find still the same primitive nervous 
e find also now another and more highly de- 
kiped nervous system, the centres of which are locked npin 
i brain and spinal column, from which centres nerrea of 

>1 arasse go into the organs of sense, nerves of sensibility 

anion sensation go to the skin and other sensitive surfaces. 
1 nerves of voluntary motion go to the muscles, all com- 

l to perform their respective functions in the animal 



Jhns man has two nervous systems : the primary n 
in and the added centres, with their fibres. The two 
terns are connected by their fibiea in ditterent parte, but 
J are still distinct, both anatomically and functionally. 
i primary nervous system is called the system of the 
Die vegetative or animal life ; it governs all those motions 
h are purely involuntary, and its centres are believed by 
I, and I think with perfect correctness, to be the seats of 
e fitoulties which we call emotional and instinctive. The 
) of the brain and spinal cord, with their parts, are 
B centres of the motor and volitional and of the reason- 
5 powers; of all those faculties, that is to say, which are 
aotly nnder the influence of the will. 
Keep in mind, if you please, the two nervous systems, and 
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add to the Femembrance tLis oae additionsil fact, that all[ 
those minute blood-veseels at the eitromitiea of the circnlft' 
tion are under the control of the primary or organic nerroua i 
Bupply. Braaches of nerves from those organic centres 
accompany every arterial vessel thioagtout the body to its 
tennination, and without direction from our Trill regulate the'. 
controctiou and dilation of the blood-Tessek to theirmostr' 
refined distribution. This fact was suspected by the oldei.t 
anatomists, but it remained for modom research to make H', 
a demonstration. Thns it boa now been proved that if thef 
organic nervous supply of a part of tho minute circulation bo < 
cut off by division of the organic nervo feeding that part, the 
Tesaels become pBralyeed, as theso flexor muscles of my baud, 
which now grasp so firmly, would be paralysed were their 
Toluntary nervous supply divided. 

It will be clear at once that an important advancement of 
knowledge respecting the course of the blood through ths) 
minute circulation has been gained ; but oar knowledge doeS' 
not rest at this point. When certain simple physical im-. 
pressions are made upon the organic nerves, the disturbaneai 
of their supply is indicated by distant phenomena, and thai 
blush which mantles, and the pallor which overspreads tho' 
cheek, under the influence of mental emotion or shock, 
phenomena of this order. 

I can bring to your notice an esperiment, showing the 
production of paralysis, and of all the phenomena abOTS 
quoted by the mere action of cold upon the organic neryoua 
fibre. By evaporating ether from the back of my haiut 
quickly, I can freeze the skin, and thereby produce paralyaiaj 
I take the other away, and now into the paralysed vessel^ 
which are capable of offering no efficient resistance, the blood 
rushes, distending the vessels, remaining for a moment, 
stagnant in them, and giving a hiilliant red colour o 
crimson blush over the part. I feel in this part the glo« 
commonly called hot-ache ; it is the blush which ooonrs o] 
the oheek, and it is from the same physiological condition. 

Still further is advance, and with tho mention of the taai, 
I am brought hack to the subject proper of my lecture, wl 
have learned that certain chemical agents can so influenof 
the organic nerrous chain as to disturb its functions, i 
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the manner of a pnre physical act. When the pecniiar fluid 
the nitrite of amyl, to which I have hofore called your 
attention, CEUne boibre mo for invostigntiun, I divined, from 
tbe sytnptomB it produced, thtkt it influenced the OFganio 
nePTons fibre precisely after the manner at a division of that 
fibre. I dipped a epill of paper into the liquid, brought that ' 
near to my nose, inhaled the vapour, and immediately felt my 
face in a red glow, &s you see it again at this moment, and 
f^ my heart beating rapidly, as I feel it beating at the 
{ffesent time, I reasoned, naturally, and as events proved, 
eorreotly, that this fluid, by its action on the organic nerves, 
p»ralyB«d the veeaels of the minute circulation, and finding 
this to obtain with one chemical agent I traced it in others, 
and found a class of chemical substances, all of which have 
this same property of relaxing the blood-vessels at their 
extreme parts. The whole aerie* of the nitrites possess thia 
power ; ether poBsesses it ; but the great point I want to 
bring forth itum this description is, that the substance we 
•re Bpeoiolly dealing with, alcohol, possesses the self-aame 
power. By this influence it produces all those peculiar 
eSeota which in every-day Ufo ai'o so frequently illusttuted. 
It paralyses the minute blood-vosscls, and allows them to 
beoonve dilated with the flowing lilood. 

If yon attend a large dinner party, you will observe after 
^la flrat few courses, when the wine is beginning to circn- 
late, a progressive change in some of those abimt yon who 
have taken wine. The face begins to get flashed, the eye 
brightens, and the mixrmur of conversation bocomes lond. 
What is the reason of that flushing of the countenance ? 
It is the same as the flush from blushing, or from the re- 
action of cold, or from the nitrite of amyl. It is the dilata- 
tion of vessels following upon, the redaction of nervous 
oontFol, which reduction has been induced by the alcohol. 
In a word, the first stage, the stage of vascular excitement 
§Kaa alcohol, has been established. 

The action of the alcohol eibending so far does not stop 
there. With the disturbance of power in the extreme vessels, 
jfaore disturbance ts set np in other organs, and the first organ 
that shares in it is the heart. With each beat of the heart a 
certain degree of reslstuice is offered by the vossoIb when 
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their nervous Bnpply is perfect, and the stroke of the hi 
IB mo<5erttte(I in respect both to tension and to time. 
when the vepaels are rendered relaxed, the roBiehmce 
removed, the heart begins to run quicker, like n natch 
which the pallets have been removed, and the heart-BtrolMi| 
losing nothiog in force, is greatly increased in frequency 
with a weakoned recoil stroke. It is easy to ncconnt in 
maDner for the quickened heart and pnlse which 
the first Btage of deranged action from alcohol, and yon 
be interested to know to what extent this increase 
action proceeds. The information on this point is i 
cnrions and important. After I had observed the efieot 
alcohol on the circulation generally, I attempted to cbIcqI 
the rate at which it expedited the rate of circulation 
ohserring its effect on the beat of the heart in the pigeoiii 
Alcohol may be administered to this bird qnite painlessly, 
and, as the animal quickly goes to sleep nnder the influence, 
and is therefore petfcctly quiet, the beatings of its heart oi 
be calculated with preoision. I traced in these ohservatioi 
an increase of heats of the heart amounting, in the conrse i 
two hours, to one-rourth beyond what was natural. Then 
essayed to mnkeresearches on myself, but many circun 
intervened, connected with the persistent labour and am 
of professional life, which preventeii me conducting _^ 
necessary operations so correctly as I desired, and as I mi^ 
perhaps at another time have done. Fortunately, the miciD 
mation has been far more ably supplied by the researches' ti 
Dr. Farkcs, of Netley, and the late Count WoIIowiez. TH^ 
researches of these distinguished inquirers are so valnabiS 
I make no apology for giving them in detail. The obeerrog 
conducted their inquiries on the young and healthy ado] 
man. They counted the bents of the heart, first at regulK 
intervals, during wliat were called water periods, that is t 
say, periods when the subject under observation drank m 
but water ; and neit, taking still the same subject, 1 
counted the beats of the heart during successive periods i 
which alcohol was taken in increasing quantities. Thus sta 
by stop they measured the precise action of alcohol on tb 
heart, and thereby the precise primary influence induced by' 
alcohol. Their results are stated by themselves as follows :- 
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^B " The average munber of bents of the heart in 24 hoiiiH 

^Kns calculated fi'om eigbt obeervattotiB made in 14 boiirs), 

^^fluring the first, or water period, was 106,000 ; in the eorKer 

•Icoholio period it was 127.000 or about 21,000 more; and 

in the later period it was 131,000 or 2S,000 more. 

" The highest of the daily moans of the pulse observed 
during the first or water period was 77'5 ; but on this day 
two observatioiiB are deficient. The next highest daily mean 
■was 77 beats. 

"If, instead of the mean of the eight days, or 73'57, we 
compare the mean «f this one day, viz., 77 beats per minute, 
with &ib aleoiK^o days, so as to be sure not to over-estimate 
" " "■ e aloobol, wc find : ^ 
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"On the 12th .lay, uitli six tluKl o\ 
"On the 13th day, with eight fluid c 



On the 14th day, with eight fluid ( 



I, 25,488 times 



"But as there was epheTuenil fever on the 12tb day, it is 
right to make a dednction, and to estiniate the number of 
beats in that day as midway between the 11th and 13t)i days. 
OP 18,433. Adopting this, the mean daily excess of beats 
duriDg the alcoholic days was 14,492, or an increase of rather 
more than IS per cent. 

" The first day of alcohol gave an excess of 4 per c*nt,. 
and the last of 23 per cent. ; and the mean of these two given 
almost the same percentage of excess as the mean of the six 

"A<lmitttng that each heat of the heart was as strong 
during the alcoholic period as in the water period (and it was 
really more ponerful), the heart on the last two days of 
aloohol was doing one-fifth more work. 
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1 lowest estimate which has been given of 
Pof tbe bcai't, viz., us equal to 122 tons liftMl 
I heart during the alcoholic period, did daily 
IS equal to liftiug 15-8 tons one foot, and in thft 
did extra work to the amoimt of 24 toue liAed 

id of rest for the heart was BhoTtoned, thon^ 
a such an extent as would bo inferred from the 
its, for each contraction ■waa sooner over. The 
fifth and sixth days after alcohol was left oS, 
Y at the time when the last traoea of tJcc^ol 
led, showed in the Bphygmographio tracings 
lol feebleness ; and, perhaps, in conseqnenee of 
> brandy quickened the heait again, the tracings 
fe rapid contraction of the ventricles, but leas 
in the alcoholic period. The brandy acted, 
heart whose nutrition had not been perfectly 

iin at first sight almost incredible that such an 
rk could be put upon the heart, hut it is per- 
le when alt the facts are Imown. The heart of 
,n makes, as we see above, 73'S7 strokes per 
is number multiplied by sixty for the hour, and 
inty-fonr hours for the entire day, would give 
]0 as the number of etrobea per day. There is,' 
■eduction of stroke produced by assuming tha. 
isition and by sleep, so that for simplicity's sake 
off the 6,000 strokes, and speaking generally 
average at 100,000 in the entire day. With 
strokes the two ventricles of the heart, as Uiey 
up into their respective vessels three onncee of 
hat is to say, mx ounces with the combined- 
1,000 in the twenty-four hours. The equivalent 
ered by this simpler calculation would be IIS 
i if we estimate the increase of work induced 
shall £ud that four onncoa of spirit increase it 
■t ; six ouDCea, one-sixth part ; and eight oonoes, 

»• 

If primary excitement of the circulation thus 
' (C a considerable time, hut at length the hear( 
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4agB from its over action, and requires tbe BtimiiluB of mors 
spirit to curry it on in its work. Let us take wliat we may call 
a moderate amoant of alcobol, b&j two ounces by volume, xd 
form of wine, or beer, or epiritB. What is called strong 
Bharry or port may contain as much as twenty-five per cent. 
by volume. Brandy over fifty, gin thirty-eight; rnm, furty- 
eigbt ; whisky, forty-three ; vin ordinaire, eight ; atrong ale, 
fourteen ; champagne, ten to eleven ; it matters not which. 
If the qnantity of alcohol be regulated by the amount present 
in the liquor imbibed. Whoa we reach the two ounces, a 
distinct physiological efibct follows, leading on to that first 
stage of exeitement with which we are now convorsant. The 
reception of the spirit arrested at this point, there need be 
no important mischief done to the organism; but, if the 
quantity imbibed be increased, further changes quickly occur. 
We have seen that all the organs of the body are built upon 
the Tascnlai- structures, and therefore it follows that a pro- 
longed paralysis of the minute circulation must of necessity 
LWd. to disturbance in other organs than the heart. 

Byoommon observation the flash seen on the cheek during 

Pie first stage of alcoholic excitation is presumed to extend 

lorely tothepartsactuallyeipoBedtoview. Itcannot, however, 

« too forcibly impressed that the condition is universal in the 

mdy. If the lungs could be seen, they too would be found 

irith their vessels injected ; if the brain and spinal cord could 

1m laid open to view, they would be discovered in the same 

<Mmdition ; if the stomach, the liver, the spleen, the kidneys, 

or any other vascular organs or ports could be exposed, the 

-vascular engorgement wonlil lie equally manifest. In the 

lower animalB I have been able to wituesa this extreme vascular 

condition in the Inngs, arid there ore here presented to you 

two drawings from nature, showing, one the lungs in a 

nfttural state of an animal killed by a sudden blow, the other 

the langB of an animal killed equally suddenly, but at a time 

■when it was under the influence of alcohol. You will see, 

as if you were looking at the structures themaelvcB, how dif- 

. fsrent they are in respect to tliu blood which they contained, 

^bow intensely charged with blood ie the lung in which the 

tVesBels had been paralysed by the alcoholic spirit. 

I hod the unnsual, though unhappy opportunity of 
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obMrriog tbe Hme ptiesomenon in tiie brain Btmctan a 
iMUi who, in a paroKysm of alcoholic excitement, dticapitai 
buiiiHtlf aoAix the wlic«l of a railway carriage, and wIm 
brain waa inetatiliMiecinBly cvolTcd from the ekuU bj t 
craalt. The brain itself, eatire, was before me within tb 
niiiiat':« after the death. It exhaled the odour of spirit n 
itictinc-tly, and its membranes and minute etrnctoEee were 
VBMCular in the extreme. It looked aa if it had been recently 
i»j«(st(Hl with vermilion. The white mattta- of the cerehnuiv 
•trnJikd with red points, could scarcely be diBtingmabfldt' 
wliuu it was indued, by its natural whiteness ; and the ] ' 
mater, or internal vascular membrane covering the bn 
rMMmblod a delicate web of coaguluted red blood, so tensely. 
wore it« fine TcsHeb engorged. 

I libonld add tlmt this condition extended tbrongli both 
the larger and the Huioller braio, the cerebrum and cers-. 
bcllnm, but was nut so marked in the medulla or commencing 
purtiou of the spinal oord. 

The action of alcohol continued beyond the first stage, tha^ 
fnnotioD of the spiual cord i» influenced. Through this part 
of tbo iiervuUM xyatem we are accustomed, in health, tfl 
porform antoniatlc acts of a mcehanical kind, which proceed 
■yatumatically even when we are thinldng or speaking o 
other subjecte. Thus a skilled workman will continue \l 
Diucluiuical work perfectly, while his mtud is bent o 
other subject; and thus wo all perform various ac 
pnrely antumatio way, without calling iu tho aid of the 
liigher centres, oxoept sumetbing more than ordinary occu 
to demand their serrJce, upon which we think before \ 
perform. Under alcohol, as the spinal centres become iit 
floeneed, those pure automatic acta cease to be correctlj 
carried on. That tho hand may reach any object, or t' 
foot be correctly planted, the higher intellectual coDtre mi 
be invoked to make the proceeding secure. There follow 
quickly upon this a deficient power of eo-ordination \ 
mUHCular movomeut. The nervuOB control of certain of tfa 
muscles is lost, and the nervous stimulus is more or lee 
enfeebled. The muscles of the lower lip in the huma 
subject usually fail first of all, then tho musclea of the loweE 
Limbs, and it is worthy of remark that the extensor muscles 
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giTa way oarliQr thrm tliG floiors. The mnscloH tbemBelves 
by this time aro also failing in power ; they respond more 
feebly tha.a is nutural to the neryoua etimulas; they, too, 
are coming nnder the deptcEHing inflaeuce of tiie parulyeing 
ageut, their structure ie temporarily deranged, aud their 
contractile power reduced. 

This modification of the animal fuiietione under alcohol 
nuirka the second degree of its action. In young eubjecte 
there IB now, usually, vomiting with faintnesB, followed by 
gradual relief fn>m Uie bimien of the poison. 

The alcoholic spirit carried yet a farther degree, the 
cerebral or broiu centres beeome lufluenced ; they ate rectuoed 
in power, and the controlling inllueuoe§ of will and of judg- 
ment are lost. Ah these centres aro unbalanced and thrown 
into chaos, the rational part of the natnre of the man gives 
way before tho emotional, passional, or organic part. The 
reason is now off duty, or is fooling with duty, and all tho 
mere animal instincta and sentiments are laid atrocionsly 
bare. The coward shuwe up more cravcri, the braggart more 
boastful, the cmel more merciless, the untruthful more false, 
the carnal more degraded. " In oino verilae " expresses even 
indeed to physiological accuracy, the true condition. The 
KMon, the emotions, the instincts, aro oil in a state of 
carnival, and in chaotic feebleneefl. 

Finally, the action of the alcohol still ostending, the 
superior brain centres are overpowered; the senties are be- 
clondod, the voluntary musculiir prostration is perfected, 
sensibility is lost, and the body lies a mere log, dead by all 
but one-fonrth, ou which alone its life hangs. The heart 
still remains true to its dnty, and while it just lives it feeds 
the breathing power. And so the circulation and the re- 
spiration, in the otherwise iuert mass, keeps the mass within 
the bore domain of life until the poison begins to pass away 
and the nervous centres to revive again. It is happy for the 
inebriate that, as a rule, the brain fails so long before the heart 
that he has neither the power nor tho sense to continue his 
process of destruction up to the bjA of death of his circulation. 
Therefore he lives to die another day. 

Thus there ure four stages of sJ.ooholic action in the primary 
ioiui ; — (a) A stage of viUiuulftr excitBmeut anil exhaustloaj 
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a^ of eicitemont and eshattstiou of tlie spinal e 

nnsculftr perturbation; (c) b stage of anbi'' 
ng power and of volition ; (d) a stage of c 
B of norvuae function. 

. IB an ontline of the primary action of alcohol i 
iha ma; be said to be nnnocuE^tonied to it, or wlio bare 
t fallen into a fisod habit of taking it. For & long 
IB organism will bear these perveraionH of its fnnctionB 
t apparent iujnry, bnt if the experiment be repeated 
len and too long, if it be coctinned after the term of 
ea the body is fully dcToloped, when the elastici^ of 
amhranes and of the blood vessels is lessened, and 
he tone of the mnsonlar fibre is reduced, then organic 
of Btnijtiiral cliangos, so characteristic of the per- 

effects of spirit, become prominent and permanent. 
,he axterual surface LeoonieB ilurkened and congested, its 
, iu parts, visibly large ; the e-kin becomes blotched, the 
bial rod nose is defined, viodi those other striking 
a chaiigcs which diaflgnre'reany who may probably be 

moderate alcoholics, are developed. TTiese changes. 
ing as they do to external snrfuoes, come under direct 
ation; they are accompanied with certain other changes 
I internal organs, which we shall discover in a fntore 
1 to be more destructive still. 
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uestion that Jiea before us for disc 
is short and definite. It is included i 
Is alcohol food ? 
have studied in the previous lecture the pni 
I action of alcohol on the animiil body, that wM 
',part from the action of food, and we have lean 
3 stady that over the nervous system and over I 
supply this spirit exerts a specific infiuouce. 
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tow inqiuFe wLetlier the influence ends there, or witether 
faere may be, iti addition, either a sustaining, and Qonstrnct- 
Kingi o' a heat-giving power — that is to Bay, a force-giving 
quajitj in it. If thoro be, then the simple physical effects 
are perchance tolerable, or at all eventH are not sufficient to 
militate against the advantages \vhieh lie on the food side of 
ihe question. 
It may be well to rest for a moment to consider the 
isitioD of men and animals opon the earth in relation to 
e means given to them for their support as living, moving, 
'■and, in the higher animala, thinking Btracturce, This 
position is well defined. The .theory that man waB made 
originally out of the dutit of the earth is, after all, the must 
Bcientilia theory that has erer been advanced lis to his 
primeval origin, if the word duel be only extended so as to 
inclnde the actual compound snbstance of the earth. For in 
theoarthare tobefound not oiJy all the elements ont of which 
be is constructed, but even certain of the elements in the 
same kind of combination ae we find them in him. In the 
earth water, salts, and organic matter are found; in man the 
sNUe ate found. The man is in many respects of motion a 
I'eflez of the motion of the earth, presenting periodicities 

I of nuiTemonte, and of movements in a circle in like mode. 
As if to complete the analogy, this remains true, that the 
earth yields spontaneously to man, either from herself 
directly or from the vegetiihle kingdom wbieh lies between 
her and man, all the requiremeuts tor his esisteuce. What- 
Aver, therefore, man invents, though it may seem to be a 
great necessity, is nut a necessity except to those who, being 
trained to its use, have been led artificially to believe it 
essential. Thus nature Las produced water and milk for 
man to drink, and they are, in truth, all the fluids that are 
essential. This lesson, which nature teaches by her rule of 
rovision for the necessities of animal life, is supplemented 
/ many other facts, each equally authoritative. There is 
pver before ns the great experiment that all classes of living 
beings beneath man require as drink none ether flaids except 
l^ose I have named. We see the most useful of these 
mals perfoi'ming laborious tasts, undergoing eitremes 
f &tiguc, bearing viciiisitudes of heat and of cold, and 
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enduring work, fatigue, nnd TiciBsitnde for long EerJeB of 
years, Eustained by their solid food, with no other flnid than 
simple water. We see again whole natiooe and races of • 
men who laboiir hard, endure fatigue and exposure, and whO' 
live to the end of a long and healthy life, taking with their 
solid sustenance water only as a beverage. 

When wo turn to the jihyeiological construction either of' 
man or of a lower ammal, we discover nothing that can lead 
U8 to Goncoive the necessity for any other fluid than th&t 
which nature has supplied. The mriBS of the blood ii 
poeed of water, tho moss of the ncrvouR system is composed' 
of water, the nass of all the active vital organs is made a^l 
of the same fluid : the secretions are watery fluids, and if ia ^ 
any of these parts any other agent than water should replu»i 
it, the result is an ingtant disturbance of function that i 
injurious in proportion to the displacement. 

When we torn therefore to the use of such a fluid b 
alcohol mider any of its disguiscs^as spirit, as wine, a 
beer, as cider, as perry, as liqueur,— we are diivcn ii ^rimi i 
look upon it as something superadded to the necesBltieB ot 
life ; to look upon it, in a word, as a lusury. In such 8i 
it has always been received amongst those nations wM 
have must indulged in it. It is something added to 1 
ordinary life ; something unnecessary, but agreeable. Wi 
added to the meal, transforms the meal into a feast ; it 
supposed to make glad the heart, but it is never suppoeed 
that if the wine were not possessed the life would t 
shortened. When now we offer wine, it is, by the effect < 
habit and education, an offering of a thing that is snpw 
necessitous, and in such wise a compliment, an indication ( 
desire or of wilHngness to he esceedingly hospitable. 

All the evidence of a general kind which can be gatiiered 
from these observations points to the usolcssness, for man, a) 
such an artificial agent as alcohol. But, after all, an assuinp) 
tion so derived may be false. We Lave already seen thjit 
when alcoholic spirit is taken into the animal body it piv 
due^s in it exceedingly marked efiects ; it may therefore, bj 
accident, I might almost say, play in some manner ihe part c* 
a food and sujiploment water. Indeed, it is a form of watei 
ill which a compound of carbon and hydrogen has replacacC 
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hydiogeu. Let ns, then, oak the queetion : Can alcohol be 
in aa; aenae accepted as performing ttny other part in the 
body gave that pbyEicid part which we have considered ? 
Can it have happened that man, bj his invention, hiia added, 
to nature, a f'oodV And let vs answor the question aa 
ofKodidlf OS the fiicts of eiperiment and oxperieace will 
permit. 

coBSTancTiTK hatebials of the body. 
The liTing animal body is constracted out of a few simple 
fbxms of matter which poaseBB, during life the power of 
motion. It is, in its living state, a uouu and a verb. What- 
ever helps to maintain it in perfect order of construction, 
whatever enables it to move of its own more will and motion, 
m^ be considered as a food. The ouo gives uiatter, and 
mass, the other gives force or spirit to the mass. With the 
progress of organic ehemistry, after the diEcoverj of the art 
of organic analysis, it soon became evident that what are 
oolled foods are divisible into two great classes; those 
which supply material or tissue, and those which supply 
heat or otiier variety of force. Gradually it was detected 
that the buOding foods all contain the element nitrogen 
■8 an essential part, and that tho force-supplying foods 
tje free of nitrogen and are hydro-carbons, eubstances that 
trill undergo combustion by oxidation, and liberate force 
for the motive uses of the economy. 8u, foods have for a 
long time been sharply classified as nitrogenous or tiaGue> 
feeding, and as respiratory or heat-producing. At the 
present moment this long accepted view is undergoing some 
modification. It is being elicited that the nitrogenons foods 
are to a. certain degree heat-producing ; but I need not at this 
itage enter on the nice question involved, I may safely, for 
' S prftctical purpose we have in view, let the division of the 
8 of foods remain as described above, 
nitrogenous foods exist in the animal body in tbe 
I what is called colloidal matter, the word colloidal 
J a term signifying a jelly-like siihstauce. The purest 
I of this matter is found in the blood in the white, 
' ■; plastic matter, called fibrlne. By repeated washings 
oition of this substance, I have prepared here, Irom tho 




tbe nx, a beautiful specimen of this colloid «f 
I. Of a eimjlor colloidiU Bubstnnce the moving 
ire formed. In a fluid etate, oud permanently fluid 
imperature of the living body, tlie colloid Bailed 
forms part of organic structure. Under the names 
B and cho&drino, a iiitrogcnooa coHoidnl enbatanoe 
I organic niatler of the ekeleton, of the cBrtilages, of 
Ihs of muscles, of the tendobs. The eje-ball is 
od out of a series of oalloidal tinsues. All the 
es which envelope the Tisceral organs, and which 
lasticity, are colloidal. TLo outer covering or ekin 
lal, the naile are the same. Even in the brain auA 
natter there is distributed a colloid. Thus, if we 
the various parts of tbe body we may any that all 
1 jnaBsea of etructure are nitrogenous and colloidal, 
ftbination with this aotiv« matter there are, how- 
other material ingredients, viz., water and snline 
. Upon itB combination with water the activity of 
id depends. Upon the saline rests the 
sombination of the colloid with the wat«r. 
ine is combined with a salt, called phosphate 
1 carbonate of lime, and other salts, in much lart 
a than itself. In £brine tbe colloidal snbslanos. 
ivested of saline; but in all parts these 
. compounds make up the ttnimal structnrea. 
g outside these strnctni-eB in the natural state, 
as au adventitious formation, is one other ax' 
;, viz., fat ; a substance detrimental to the moti< 
.ve parts when present in excess, but at the 
I of combustion, and of yielding heat by the 
lave now before us tbe conBtrnctivo or bnilding parts 
luimal body. Excepting the water, the aalta, and the 
y all contain nitrogen, and they take their specific 
from that specific fact. We know that the source of 
i the vegetable kingdom, that they are furmod by 
in that kingdom, are transferred ^-om the vegetable 
vnimal, are not made by any natural process within 
sal, have not yet been made by any artificial pi 
to the chemist, and can therefore only be Buj 
e one natural supply. 
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Alcohol coDtaios no nitn^eu, it bas none of the qnalilaea 
»f these BtmctHre-baildJng foods ; it is incapable of being 
'tosBsfornked into any of Ihem ; it ta tbereforc not s. food in 
&e sense of its being a constrnctive agent in tbe building 
1^ of the body. 

In FBBpeot to this view there is, I believe, now no dif- 
fbroBoe of opinion amongnt thoee who have most carefnllj 
obsnred the action of alcohol. There is, however, a dif- 
fiosnoe in relation to its action as a ftit-fonning food. It 
Kj^iewB to be on evidence that men BJid animals beginning, 
wbile in a perfect state of health, to take in excess certain 
flnida containing alcohol become fattened. Notoriously, ale 
kud beer fatten ; and in some parts of the country coitain 
Wumals — calves for instance — are rapidly fattened by the 
ess of feeding them with a mixture of barley fionr and 
Bnt throngh all these apparent evidences there may 
nm an error. The fattening may not be due to the alcohol 
Uh^, bnt to the sugar or the starchy material that is token 
wiUi it. As a matter of general ciperienoe on which I have 
tried to arrive at the truth with as much accuracy as can be 
obtained, I am led to the conclusion that pure spirit drinkers 
Muong men, I mean those who do not mix sugar with the 
spirit, and who dislilce spirit which is artificially sweetened,' 
ue Dot fattened by the spirit tbey take. Tliis tallies also 
with tho observations on the action of absolute alcohol on 
inferior animals, for they certainly, undoc that inflnoncej if 
they are allowed liberty to move freely, do not fatten. 

The qnestion of the effect of nlcohol in fattening presents 
still another difficulty. Alcohol, when it is largely taken, 
unless the will of tho imbiber be very powerful, is wont to 
induce desire for undue sleep, ar at least desire for physical 
repose. Under such conditions there is an interference with 
the ordinary nutritive processes. Tho wasted products of 
nutrition are imperfectly eliminated, the respiration be- 
comes slower and less effective, and there is set up a series 
of changes leading, independently of the alcohol as a direct 
producer of fat, to development and to deposit of fatt; tissue 
in the body. All these circumstances militate against the 
hypothesis of tho origin of futty material direct froni alcohol, 
nor is there any obvious chemical fact that supports the 
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'lusia. We onderatand chemically the trftnsformation 

Tohf matter into iiue form of eu^iLr, and we infor timt in 

tunuil txHly BUgar is trims mutable into fat. Wo koow 

haX we can trajiamute Hugar into alcohol, bat se jet 

I no way back from aloohol into Bugnr ; if we did, tlie 

Ity of tracii^ aloobol into fat would probably he over. 

■aiologioal argnntont nevortholees lends some coan- 

« to the view tliat alcohol may, by an unknown 

B, be tTBiisfernble into fat. It is true that some con- 

klooholics who do not wax fat in the ordioary sense 

term, that in to say, who do not till out with fat, &om 

MTtttion of fuitty matter in their cellular tissue ontsidA 

tol organs, do, in certain instances, undergo a prooees 

itty change within tbeir organic structures. Their 

■\e%, including the heart, become the centres of the 

neration called " fatty," and by the interposition of 

of fat in the minute muscular olemonts, tho activity of 

'abric is destroyed, sometiniGS to a fatal dcBtraction. 

same degenorutivo change may extend also to other 

is, to the brain and to such active glands as the liver 

he kidney. 

first view it occnrs to the miad that here is evidence 

ect upon cause. At the same time it is not so clear 

he effect is direct from alcohol ; for when we proceed 

mine into all the data that lie before ua, wo discover 

in absence of uniformity in differing examples of the 

ihange tliat we lose alcohol as the clue to discovery, 

alcoholics truly present the fatty modification of tiaane, 

ilcoholica do not present it, so that alcohol may bo in 

operation and may neither be promoting the produe- 

'fat from other material nor yielding it. Lastly, the 

change of tissue may progress, in the abBonce of 

I ; in the tissues of those who altogether abstain. 

onclusion, therefore, on this one point of alcohol, its 

a builder of the substantial ports of the anintol 

im, I feor I must give up all hope of affirmative proof. 

not certainly help to build up the active nitrogenous 

res. It probably does not produce fatty matter, 

by on indirect and injurious interference with the 

processes. 
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^H|t U alooliol bo not a substanoe oat of which tho animal 
^HpsBUes are forraed, may it not be a sonrce of energy of 
^^Tietoftl motion ; may it not BOpply the power of doing work ? 
Aloohol, wo see, contains twu elements that will burn in the 
])iesenco of oxygen, viz., carbon and hydrogen, and allhoagh 
by their combination already with oxygen in the alcohol 
a certaiii measnre of their potential energy is lost, they are 
still capable of combining with more oxygen. This is proved 
by various expcrimenta. When alcohol ie burned, that |i8 
to aay, when, its combnstible elernenta combine with irae 
oxygen, there roenlts from the chemical combination a 
oertain degree of heat. The heat produced docs not approach 
that obtained by an equal weight of hydrogen, it is not so 
great as that produced by an equal weight of carbon, but it 
is greater than that caused by the combustion of phosphoma, 
Rnd very much greater than that caused by tho combustion 
of sulphur. 

The cumbnGtion thus spoken of is that active com- 
bnstioa \chieh iu excited when a light is brought into con- 
taot with alcohol so that its Tapour may bum. Bnt it is not 
axitnally necessary that such instant active combustion ehoold 
bo set up. If we distribute alcohol over a wide surface in 
the presence of some chemical substances it will then by its 
combination with oxygen liberate a greater or lesser degree 
of heat. If we saturate a portion of paper witli alcohol, and 
on that paper pour a little of the finely-divided powder called 
platinnm black, we at once get evidence of heat which may be 
BO Active that perfect combustion may ensue. In this instance 
^e alcohol is transformed, as in burning, in great part, nay 
it may be altogether, into carbonic acid and water, whiob 
tneftna the completed combustion. If in place of absolnte 
idoohol, in this experiment, wo wero to use alcohol diluted 
' h water, then instead of obtaining the active combination 
I combustion we should get a slower oxidation with tho 
tdnction of substances to which attention has already been 
Bcted, viz., aldehyde, acetic acid, and volatile acetic ether. 

DierosAi. or aloohoi in the oaaANisM. 
L yfo are brought nuw to one of the most important parts of 
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dy. We Bee that, nnder favouring conditions, alcohol 
cidiBe in the presence of the air. Wo see that it 
[idise in two ways — actively, with the production of 
beat and with the formatioa of ctirbonic aioid and 
passively, with the production of aldehydo and acetic 

le homan body do any eimilar changes take place ? 
;hont the whole of the vast shoot of the minute cir- 
i there is ever in progress, during life, a process of 
(idation of carhon and hydrogen, by which heat is 
id, and carhonic acid and water are produced. The 
proved by the animal warmth which is ever present 
bodies while we live ; the carbonic acid and water, as 
B, are proved by their continued presence in the 
no from the lungs, shin, and other organs, 
lol we have seen is carried by the blood into this 
circulation. la it possible it can pass through that 
ind undergo no chemical cLange ? If it does undergo 
hnge, what is its nature ? These questions have 
1 the attention of many gifted minds; but they are 
solved. Let me endeavour to put the position in. 
hoy stand plainly boforo you, 

earlier physiologists of this century came, naturally 
to the conclusion that the alcohol taken into the 
consumed there with the evolution of heat. A 
development of heat in the suporficiea of the bojy, 
certain sensation of glow which follows iipon the 
,tion of spirit lent countcnanco to this suspicion. But 
ITBO of time, independently of any knowledge of the 
produced by alcohol in the minute circulation of the 
, it began to he doubted whether alcohol was disposed 
the organism by its combustion. Some observers had 
d, in conducting the examination of the body after 
from eKcess of alcohol, that the odour of the substance 
■resent in the tissues, especially in the nervous tissue, 
was doubted whether the alcohol might not under some 
istances remain in the organism without undergoing 
bauge at all. In 1860 two eminent Frenchmen — 
oand and Perrin, assisted by Duroy, published a prize 
ihol, in which this view was maintained, or, as 
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the authors would probably eay, was originated; for in tmtk 
they were the firet to eUto the view on direct scientific 
evidence. From the resalt of laany eiperimente, they came 
to the conclusion tliat alcohol taken into the living body 
aooamnlutuB in the tissues, eBpeciolly in the liver and in the 
brain, and that it is eliminated by the fluid secretions, 
notably by the renal secretion, as aloohoL They sought in 
the difTcrent tissues for evldenae of the secondary produota 
of the oxldatiou of alcohol, fur aldehyde, acetal, auetic acid, 
and they found none of those products, except some acetic 
sold in the stomach, which acid they concluded was formed 
tecaa, the alcohol received directly into the stomach, and 
from the action eserted upon it there by the gastric juice. 
ITie experiments carried on by those inquirers were so 
nameroos and careful, and the results they arrived at were bo 
d^nitely stated, that their labours wore for a season accepted 
as conclusive by many men of science, and by the majority of 
the public. It was aacortaiued by other experimentalists 
that alcohol is eliminated by the system in the direct way, as 
alcohol, and the question of elimiuutiou rested as if it had 
been solved. 

The interval of credence in these assertions was not very 
prolonged. An English physician soon commenced to cross 
a lance with his learned French peers, and to point out certain 
distinct errors in their results. I have no doubt many of 
you knoiv, before I mention his name, that be to whom I 
refer was the physician who last year lost bis life from the 
performance of his professional duties— the late Br. Anstie. 
Bespecting this observer, whose friendship I oivnod for many 
years, it is meet for me to pay this public tribute of respect; 
tliat no man I ever knew combined with vigour of mind, 
more incomparableindustry and courage, or a morebononrable 
Regard for scientific truth and honesty. The subject we are 
Iff oonsiderisg has lost no investigator more ably learned 
_^^ the work that still remains to he done. 
■ yeom Dr. Anstie came the earliest espresRions of doubt 
lative to this hy]>otlieEis of what is called the direct 
ination of alcohol by the secretions, and from him have 
) the latest objections. His arguments have been sus- 
i abroad by Sohulinus, and, in iIub country, by Dre. 
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badicbani and DaprS, whose work on wine will, even in 
other centnrj^, be more highly prized, if that be possible, 
sn it is now. The sum and substance of the labours of 
Qse obfierfers is stated in a few words. Thoy prove tliat 
lile it is true that, andor certain circumstances, alcohol 
ten into the body will pass off in the secretions unehanged, 
} quantity so eliminated is tha merest fraction of what has 
jn injecffld, and that there must be some other means by 
ich the spirit is disposed of in the organism. In a lecture 
lelivei'eii on this snhject in the year 1869, 1 ventured to 
;gest, in commenting upon n series of Dr. Thudichma's 
aarkable researches, that perhaps one element of researoh 
s wanting to prove concliiaivelj the fnllaoy of the direct 
mination hypothesiB. I thought that siif&cient time had 
been allowed between the Administration of the spirit 
1 the final determination made for it in the excreted fluids, 
was nnt, I argued, shown how much spirit the tissues 
jnld hold nnehnnged. The objection was sound, but it has 
een removed by more recent experiment. 

In the last research conducted by Anstie, in which he 

ras assisted by Dupr6, the results of the experiments were 

nmistaltablB in their bearing on the points now imder our 

nnsideration. The history of these labours ia recorded in 

ill in the last paper written by Dr. Anstie, and published 

1 the journal called the Practitioner, for July, 1874. 

The test that hud been commonly employed for deter' 

lining the presence of alcohol in the fluid suspected of 

mtaining it, was tho colour teat. A solution is made oon- 

sting of hiahromato of potassa, with diluted sulphuric acid. 

Tien to this solntion alcohol is added, there ia a change of ■ 

dour from tho brownish red to green ; owing to the ro- 

iction of tho chromic acid to the green oxide of the baeA 

irominm. By marliing the difference of colour produced a 

ale can be adopted, which will show the extent of the 

Auction, and thereby the smount of the spirit that has 

used the change. This process was improved by Dr. 

ipri?. He distilled the fluid in which alcohol wasbdiered 

be present, and then after treating the distillate with the 

hromata and sulphuric acid solution, he tested with a 

adard solution of sodn for the ainoont of acetic acidwbicli 
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wouli] be produced by the oxidation of alcohol were that 
fluid present. 

This modification of test wrs and is a very considerable 
adrance, since it enabled tba obeervers to exteiid their 
delerniinatioiiB with greater accuracy of detiiil. In the re- 
Boarch they conducted wilh it two facts of singular interest 
were elicited. The first fiict was discovered by Dr. Duprfi. 
It ia that from the accretions of persons who do not drink 
alcohol at all a fluid can bo distilled whicli aftects the 
chromic test as if alcohol woie actually present in the 
secreted flaids, and that this hitherto tinsuspected product is 
oxidised into an acid eo like acetic acid it cannot be dis- 
tingnished from it, and is appareutly identical with it. To 
be plain, Dr. Dupre's discovery suggests that no man can be, 
in strict ecioatitic sense, a non-alcubolic, inasmuch as '' will 
he nil! he" — he brews in his own economy a " wee drap." 
It is an innocent brew certainly, but it is brewed, and the 
moat ardent abstainer must eicnse it. "ArgnJ, he that is 
notgnilty of his own death shortenetb not bis own life." 
The fault, if it be one, rests with nature, who, according to 
our poor eatimatea, is no more faultless than the rest of her 

The second fact, which came chiefly from the Inbours of 
r. Anstie, is that from aaimala under alcohol, not one 
6f the Becretions, not all the secretions combined, yield any 
more than a fractional amount of the alcohol that has been 
administered. The experiments were by necessity made on 
the inferior animals, but they supplied none the less 
conclusively the fact stated. It was proved that an animal, 
a terrier dog, weighing ten pounds, conld take with com- 
parative impunity nearly 2000 grains of absolute alcohol 
in ten days, and that on the last day of this regimen he only 
eliminated by all the channels of elimination 1-13 grains of 
alcohol. This fact, was of itself sufficiently remarkable, but 
another still more important remains to ho told. In comple- 
tion of his research, when an aoimal had been treated with 
alcohol, as above described, Ansfie killed it, instantly and 
painlessly, two hours after it hod received the last quantity 
— 95 grains — of spirit. Then the whole body, including 
every fragment of tiseae with all the fluid and solid contents. 
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wns subjected to analysis, with the result of disooTerio^ 
only 23-66 grains of spirit. 

We are driven by the evidence now before us to the 
certain concluaion that in the animal body alcohol is deoomw 
posed ; that is to say, a certain portion of it (and if a certain 
portion why not the whole?) is trauamutable into new 
compounds ? The inference that might be drawn is foil 
enough that the alcohol ia lost by being burned in the bod^ 
It !B lost in the body, and out of the btidy it will burn. If i\ 
will bum in the organiam it will BU]>ply force, for it eatery 
as the bearer of so much potential energy. In combining 
with oxygen is there then a development of force of heat tq; 
the extent that would be developed iu tho combustion of " 
gome quantity in the lamp, or ^m the distribntion of it^ 
over the platiiimn black? At the same time, and in corro* 
boration, is the product of its combustion, carbonic acid, to 
be discovered in the excretions ? If there be heat, and if 
there be product of carbon consumed in ojygen, then alcohtj 
must rank ob a heat-forming food. 

DOES iLOOHOt OACBB INCEHABK OF AMIMAL HEAT? 

In putting before you this inquiry, I am prepared to 
answer it by direct knowledge gained from individual e^b* 
periment. In the course of some researches I had to maiM 
for reports rendered to the British Association for thQ 
Advancement of Science, it became part of my duty t^ 
ascertain what effect certain chemical agents exert over ths 
animal temperature. Amongst these agents was alcobol. 

At the time when my researches commenced, viz., in ths 
year 1 864, there was nothing definitely known on the subject. 
The thermometer was not then in such general use as it is 
now, and it had net been applied, as far as I know, to thie 
particular determination. Generally, iiowovor, it bad beaq 
assumed by the majority of persons tliat alcohol warms ths 
body, and to " take just a drop to keep out the cold " had. 
been the practice which tho experience of ages seemed to 
justify. It ia fair, at the same time, to say that Dr. Lees, 
and some other far-seeing observers, had fur many years held 
and asserted a different view. They, had not entered into 
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; of experimental detail, but they had observed 
a the effects of ulcobol on those who had been exposed to 
'&AA in the extreme North and in other regions of ice and 
BDOT, that the drinkers did not live on like other men. 
Thus, in bo far as I had what is called experience to guide 
me, I found conflict of opinion. It was not my business, how- 
ever, to accept guidance of thia kind, but to appeal to the only 
8ftfe guide, the direct interrogation of nature by experiment. 
It were impossible for me to recount the details of the 
long research, — extending, with intervale of rest, over three 
years, — which was conducted in my laboratory, b) determine 
the inflnence of alcohol on the animal temperature. The 
efibots were observed on warm-blooded animals of difierent 
kinds, including birds ; on the human subject in health, and 
on the same subject under alcoholic disease. Similar expori- 
ments were made in different external temperatures of the 
air, ranging from summer heat to ten degrees below freezing 
point. The whole were carried on from experiment to 
experiment, without regard either to oomparison or resnlt 
until the general character of result began to proclaim that 
A mle existed which could rarely be considered exceptional. 
The facts obtained I may epitomise as follows : — 

The progressive stages of change of animal function from 
alcohol are four in number. The first is a stage of excite- 
ment when there exists that relaxation and injection of the 
blood Yessels of the minute circulation with which we have 
become conversant. The second is the stage of excitement 
with some muscular inability and deflciont automatic control. 
The third is a stage of rambling, incoherent, emotional ei- 
"Stement, with loss of voluntary muscular power, and ending 
tt'blpless unconsciousness. The foui'th and liual stage is 
^i in which the heart itself begins to fail, and in which 
tttil, in extreme iDstancea of intoiication, closes the scene, 
'eveloped in all the warm-hloodod animals, 
1 flie changes of temperature throughout the whole are 
trrely the same. 

Q the first stage the external tempei-ature of the body is 

In birds — pigeons — the rise may amount to a full 

on Fahrenheit's scale ; in mammals it rarely exceeds 

E s degree. In man it may rise to half a degree, and in 
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the cnnfinned inebriate, in whom the cntineons vessela are 
readily engorged, I have Keen it nm up to a denreo and » 
half. In tbiti etage the efTeut on the estremitiee til' the nervra 
IE th.it of a warm glow, like what iB experienced during the' 
reaction from cold. 

The heat felt in this etnge might be considered ns dae to 
the combustion of tJie alcohol : it is not so ; it is in truth a 
process of cooling. It is from the unfolding of tbo largely 
eheet of the warm blood and from the quicker radiation of 
heat from that larger surface. During this stage, which IB 
oomparatively brief, the internal temperature is declining; 
the expired air from the lunga ia indicating, nut an increaGe^ 
but the fiTBt period of reduction in the amount of carbonio 
acid, and the reddened surface of the body is so reduced ia 
tonicity that cold applied to it increases die suffusion. It 19 
this most deceptive stage that led the older observers into 
the error that alcohol wnrms the body. 

In the second stage, the temperature £rst comes down to 
its natural standard, and then declines below what ia naturaL 
The fall ia not conaiderable. In birda it reaches from onS' 
and a half to two degrees. In other animak, dogs and 
guinea pigs, it rarely exceeds one degree ; in man it is con- 
fined to three-fourths of a degree. In a room heated to: 
65° or 70° the decrease of animal temperature may not ag. 
tiially be perceived ; but it is quickly detected if the person 
in whom it is present pass into a colder atmosphere, and it; 
lasts, even when the further supply of alcohol is cut off, iac 
a long period, viz., from two and a half to three hours. II. 
is much prolonged by absence of food. 

During the third degree the fall of temperatui-o rapidly 
increases, and as the fourth stage is approached it reaches r 
decline that becomes actnally dangerous. In birds the te- 
duction may be five degrees and a half, and in the otfaei 
animals three. In man it is often from two and a half ta 
three degrees. There is always during this stage a profound 
sleep or coma, and whUo this lasts the temperature continues-' 
reduced. 

It ia here worthy of incidental notice that, as a rule, tba, 
sleep of apoplexy and the sleep of dmnkeimess may be dis*. 
tinguished by a marked difference in the animal temperatura^ 
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'Tm apoplexj the temp^^ture of the body is above, in 
dniDkeiuiesB below, the natural sLandurd of 98° of Falirenheif a 
ile. 

Under favonrable circDmstancea a long period is j-eqnired 
before tbe body rocovers its natural warmth after suuh rodnc- 
tion of heat as follows the extreme stiige of alcoholic intoxi- 
u With the first conscions moTements of recovery 
is a faint riee, bat euch is tlio depression that these 
iry movements exhaust and letid to a further rodut^tion. I 
known aa long a period as threo days required, in maa, 
'io bring back a steady natural return of the fidl animal 
warmth. 

Through every stage, then, of the action of alcohol — ■ 
barring thnt first stage of escitiiimeut — I found a reduction 
-^ animal heat to be the special action of the poison. To 
Suke the reBcarch more perfectly reliable, I combined the 
■ftotion of alcohol with that of cold. A warm-blooded animal, 
-insensibly asleep in the third stage of alcoholic narcotism, 
WKH placed in a chamber, the a.ir of which was reduced in 
lomperature to ten degrees below freezing point, together 
with another similur animal which had received no alcohol. 
I foand tha^ both sleep under these circumstances, but the 
ftlcoholio sleeps to die ; the other sleeps more deeply than ie 
nfttaral, and lives so long aa tho store of food it is charged 
with continues to support life. Within this bound it 
awakes, in a warmer air, uninjured, though tlio degree oi' 
cold be carried even lower, and be contiiiiiod for a much 
loDger time. 

One more portion of evidence completes the roseiaxih on 

influence of alcohol on the animal temperature As there 

decrease of temperature from alcohol, so there ia propor- 

lately a decrease in the amount of the natural products of 

le combustion of the body. The quantity of carbonic acid 

led by the breath is proporlioiiatoly diminished with the 

3 of the animal heat. In the extreme stage of alcoholic 

.bility, — short of the actually dangerous, — theamonntof 

■honic acid exhaled by the animal and given off into the 

chamber I constructed for the purposes of observation was 

reduced to one-third below the natural standard. On the 

jiQinan subject in this stage of insensibility the quantity of 



ON ALCOHOL. [LeotdrI 



rbo&ic sold exhaled has not been meaenred. But in the 
rlier stage of nlcoliolicderaiigeiiient of function tbe exhnlod 
H was laeasured with much care by u yery earnest worker, 
loae recent denth we have also to deplore — Dr. Edward 
lith. In these early stagee Dr. Smith found that the 
Loant of carhonio acid was reduced in man, as I have found 
in the lower animate, bo that the fact of the geueriil redno- 
n may be considered as established beyond disputation. 
We are landed then at last on this basis of knowledge. 
1 agent that will bum and give forth beat and prodnet of 
nbostion outside the body, and which is obviously deeom- 
9ed within the body, reduces the animal temperature, and 
svents the yield of so much product of combustion as is 
ually natural to the organic life. 

What is the infereiiae? The inference is that the alcohol 
lot burned after the manner of a food which supports animal 
nbufition ; but that it is decomposed into secondary pro~ 
lots, by oxidation, at the expense of the oxygen which 
ught to be applied for the natural heating of the body. 

For Home time to come the physiological world will be 
tvdionsly intent on the discovery of tlie mode by which 
Icohol is removed from the organism. It is a subject on 
/hich I shall one day be able to speak, I hope, with some 
.egree of experimental certainty, but on which at this moment 
am not prepared to offer more than an indication of the 
robable course of research, I may venture to add, in 
dvance, two or three suggestions to which my reqearohes, 
B fai as they go, point. 

Firstly, I believe there is a cortain determinable degree of 
itnration of the blood with alcohol, within which degi-eo all 
!ie alcohol is disposed of by its decomposition. Beyond 
liat degree the ozidatiun is arrested, and then there is an 
!H:iunulation of alcohol, with voidanee of it, in the unchanged 
iate, in the secretions, 
Seoondly, the change or decomposition of the alcohol in 
s course through the minuta circulation, in which it ia 
'Bssfomied, is not into carbonic acid and water, as though 
were burned, but into a new soluble, chemical substance, 
robably aldehyde, which I'ctums by the veins into the ^eat 
lauuelB of the circulation. 
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Thirdly, I think I hare made out that there is an ontlet 
fen* the alcohol, of for the fluid prodnat of its deeoiu position 
into the alimentary canal, through the secretion of the liver. 
Throvn into the canal it is, I believe, subjected there to 
farther oxidation, is in fiict oxidised by t, process of fennen- 
tBtion attended with the active development of gaseous sab- 
sUtuces. From thie sorface the oxidised prodnct is in turn 
re-absorbed in great j>art and carried into the circulation, 
and is disposed of by combination with bases or by further 
oxidation. 

Here, however, I leave the theoretieal point to revert to 
the practical, and the practical is this ; that aleohol cannot 
by any ingenuity of excnse for it, be classified amongst the 
foods of man. It neither BDpplics matter for constructiou 
uor heat. On the cuntrary, it iujores construction and it 
reduoes temperature. 



Befaind the questiou of the effect of alcohol upon the animal 
tempeiature waa another gubject for inquiry. It was fnir to 
ask whether, if heut werenot prodnoedby the spirit, some addi' 
tiomd stimulus might be conjm.unicated by it to the muscular 
fibre. There is nothing in whiktwe see relating to the action 
oC alcohol in man that would lead us to suppose it capable 
of giving an increased muscular power, and it is certain that 
animala subjected even for short periods of time to its in- 
fluence lose their power for work in a marked degree. 
Indeed, if we were to truat out domestie animals with this 
agent in the same manner that we treat ourselves, we should 
8O0n have none that were tama-ble, none that were workable, 
and none that were edible. I thought it, nevertheless, worth 
the incLuiiy whether at any stage of the alcoholic excitement 
living muscle could be induced to show an extra amount of 
power. I therefore submitted muscle to this test. I gently 
weighted the hinder limb of a frog until the power of con- 
1 was just overcome; then by a meosnied electrical 
mt I stimulated the muscle to extra contruction, and 
OTmined the increase of weight that could, thus be lifted. 
^hiB <det»ded upon in the healthy animal, the trial was 
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eated Bome days lator on the same animal a£teT it bad 
)ived alcohol in Biiffiuient quantities to induce the varioas 
;e3 of alcohulio modification of fiinction. The result was 
t through every stage ths responBe to the electrical onrrent 
) enfeebled, and eo Boon as narcotiEm was developed by 
spirit, it was so enfeebled that less than half the weight 
,t could be lifted in the previous trial, by the natural effort 
the animal, could not now be raised even under the 
□trical excitation. 

In man and in animals, daring the period between the first 
1 third Etages of alcoholic disturbance, there ia often 
iBcular excitement, which pitsseB for increased muscular 
wer. The miiscks ate then truly more rapidly stimulated 
to motion hy tlie nervous tumult, but the muBOulor power 
I actually enfeebled. 



The facts I have endeavoured to bring forward in this as 
well as in the last lectnie will augKest to the mind many 
thoughts bearing upon the health of indiriduak and com- 
munities, in so far as health is affected hy the potent agent, 
alcohol. I need hardly, indeed, jiresamo to ofl'er any eag- 
geations, but oue or two of a sfiecially practical and everyday 
character may be ventured. 

I am bound to intimate that the popular plan of administer- 

ing alcohol for the purpose of sustaining the animal warmth is 

au entire and dangerous error, and that when it is brought 

I into practice during estcemely cold weather it is calculated 

to lead even to fatal consequences, from the readiness ffitii 

' which it permits the blood to Ite^iome congested in the vital 

organs. I canoot too forcibly impress the fact that cold and 

. alcohol act, physiologically, in the same manner, and that, 

I combined in action, every danger roBulting from either agent 

>' is doabled. 

j Whenever we see a person ilisposed to meet the effects of 
il cold by strong drink it is oar duty to endeavour to check 
that effort, and whenever we see an unfortunate person under 
} the influence of alcohol it is our duty to suggest warmth as 
I the best means for his recovery. These facts prompt many 
other usuful ideus of detail, in our common life. If, fiv 
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f pi>lice were tanght the Bunple art of taking 
anim&l temperature of persunE they have removed from 
a streets in a state of inaen&ibility, the results would be 
'i beneficial. The operation is ono thut hundreds of 
w carry out daily, and applied by our police-officers, 
I their etations, it would enable thorn not only to suspect 
be difference between a man io an apoplectic fit and a man 
intoxicated, but woiild snggest naturally the instant aboli- 
tion of the practice of thrusting tlie really iiitoiiciited into 
B cold and damp cell, which to 8uch a one is actually an 
ante-room to the grave," 

Once more : I would earnestly impress that the systentatic 
BdminiBtration of alcohol for tho purpose of giving and bub- 
taining strength ia an entire delusion. I am not going to say 
that occasionB do not arteo when nn enfeebled or fainting heart 
is temporarily relieved by the relaxation of ttevcBBels which 
alcohol, on its diffuBion through tho blood, induces; but that 
'" 'e spirit gives any perBistent increase of power by which 
a are enabled in perform more enstained work is a mistake 
.B it is nDiversal. 
f Again, the belief that alcohol maybe used with advantage 
b'&lten the body is, when it Lb acted upon, fraught with 
For if we could BucceasfuUy fatten the body we 
mid but destroy it the more swiftly and surely; and bb 
is fattening which follows the use of alcohol ia not confined 
5 the eiteraal development of fat but extends to a degenera- 
tion through the minute structures of the vital organs, 
inoluding the heart itself, the dnuger ie painfully apparent. 

In ooncluBion, whatever good can come from alcohol, or 
'Sistever evil, ie all included in that primary physiological 
Bd loxarioQS action of the agent upon the nervous supply 
plhe Dirouliitiou to which I have endeavoured so earnestly 
^direct your attention. If it bo really a luxury for the heart 
i^be lifted up by alcohol ; fortho blood to course more swiftly 
nragh the brain ; for the thoughts to flow more vehemently ; 
■ words to come more fluently ; for emotions to rise 

B the dtpL'very of this lecture I am infoinieil Ibat in the 

1 Ue'ropolitan illatctct the c^lla in which the intnxicatefl ore 

•0 not open to the objuctione aamed. 1 am glad to be able to 
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ecstaticallj, and for life to rush on beyond tte pace set by 
natnre; then those wUo enjoy the luiuiymuBt enjoy it, — wiUi 
the coDBeqnences. 



THK SEConninT actios 

Ifn NOTIONS, AND ON TI 

eiancTUBB incidknt to 

It is my basineas in this conrRe of lectnres to treat npon 
the specific actinn of absolato alcohol. I have therefore 
specially avoided all reference to the apirituous drinks of 
which it forme a part As a mle in every form of strong 
drink the source of the action of it, for good or for btO, ii 
the spirit it contains, and the inflaence of the drink is potent 
according to the amount of that spirit present in it. To pnt 
the matter simply, if all the liquors sold under various namea 
— wine, btanily, gin, mm, whisky, ale, stout, perry, cider, — 
were dive8t4>l ot their alcoholic spirit, they would contain 
comparatively little of anything thftt would affect those who 
partook of them. 

DELETERIOUS ADDITIONS I 

As I am, however, about to speak of the deleteriotMn 
aetion of alcohol, it is fair I should admit that some batt 
effects do spring from so-called wine and. kindred drinks i 
dependently of the pure spirit they contain. Sometliing leai 
of evil than now obtains would be secured if none but natural 
wines uud ales were taken by the people. To return to thA 
times before broutwein was distilled, and to have no intosioaf 
ting beverages save pure wine and sound tile, were doubtlest 
an improvement on the state of things wliich now exists ; foi^ 
in truth, at the present time tlio characters of pure ethyliA 
wine ore hardly known. A bond-Jide wino derived from tb4 
fermentation of the grtipe pnrely, cannot contain more thtu^ 
seventeen per cent, of alcohol, yet our staple wines, by i 
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artificial process of fortifying nnd brandying, which means 
tha adding of Spirit, are brought up in sherries to tweuty, 
Bud in porta to even twenty-five per cent. Some wines and 
Bpitita are believed to be charged with amylic alcohol. 
Other wines are charged with foreign volatile substances to 
import what is called bonqnet, aad still other so-called wines — 
I allude specially to the effervescing liqnids sold nuder that 
Dome — are actually often undergoing the fermeating process 
at the time they are imbibed, and thus are invited to com 
plete their fermentation in that sensitive bottle, the Lumaa 
stomach. 

If the sabjcct were specially looked into, a very important 
chapter of facts might be collected bearing upon the injurious 
efiects of these additions to aloe, wines, and spirits. I have 
noticed the evils that follow upon the administration of an 
alcoholic drink that has been adulterated with amylic alcohol, 
and have shown that they are eseeediugly seiious. The 
disturbances oscited by the other faults, when they do not 
arise from excess of absolute alcohol, are shown in symptoms 
of indigestion and in the promution of an acid condition of 
the seoretions of the body, beyond what is natutaL 

Presuming therefore it he actually determined by any one 
that he will take some alcoholic fluid, ho will do nearest to 
that which is moat wise if he take wines or other spirituous 
drinks in which the quantity of alcohol is simply confined to 
the natnral amount, in which the process of fermentation has 
ceased, and in which no foreign substance has been introduced 
to add either honquet, body, piquancy, narcotising influence, or 
other artificial quality. 



The admitted addition of some actively poisonous sub- 
[tauces to alcohol, in order to produce a new luxury, is the 
rf')X most disastrous. The drink sold under the name of 
irinthe is peculiarly formidable. In this liquor five drachms 
^ the essence of absinthium, or wormwood, are added to one 
pinndred quarts of alcohol. Thus the liquor is not only very 
(trong as a mere alcoholic drink, but it is charged with another 
tgent which has been discovered to exert the most powerful 
ind dangerous action upon the nervous functions. The 
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caaFBCR of almntluinn in Afjt«» «( from thmj to liFtT gratna 
pmdiifyw in An^ ad nbbitg aigna of extreme terror 
trmnLlinjT, fallowed br Ktnpor and inaeDsibtlitv. In larger 
diMHi it ckOHT* tpilf:|ttif(>rm ci>ii*tilBiMU, fii«mtcg at the 
iBonlli, and atcrbir of tli^ liFeatliing. Its effects, aa they 
ocmr fnini the taking of it in the fonn of atnintbe in nnn, 
Iwru Wm ni'Jiit alily describrd to me by one who indulged io. 
it DOiil it iitdnccd in bim tbe peenliar epileptiform HeimreL 
He deaeribed tliii «flecto a« resembling dioae prodaced b; 
hoMfhith, tbe narcotic of the East nbich baa been kuowri for 
agui aa tbe nepenthet of Homc^, and wbicL owes its pn:^>ertii 
to extract of Indian hemp or Cannabi* indiea. Tbe partial 
iiuteiiiibilitf cauaod bj the absintbe is attended with the ideal 
niMence of long interralH of time, in wbicb the evente of k 
who)« life are armyod and appreciated, to be succeeded by 
terrific hallncinatioDs and intellectual weakness, ending 
onconscious atraggling as if for life. In time, if tbe i 
rif the abeintbe be continned, these phenomena become 
pcrmnnently eetablisbed and the result is ineritablT' fatal. 

Tbe doablj' pois'motts absinthe is made tbe more sednctiTO 
to its victims by the fact that it excites a morbid craving 
fur food which is never felt except when it is tempted 
by tlie deMtrojiag agent. Indeed sncb are the terrible 
coiiiHN]iienceH incident to this agent, tbat T agree with Dr. 
Dunaisne in maintaining that it ought, by legal provision, 
to be forbidden els an article for human consamptioa 
in all civilised commonities. Even in small quantities 
taken daily, say one or two wineglassfuls, it causes quietly 
ft permanent dyspepsia, and, what is of still more oonse* 
qiioneo, it tenipta its victims ou and on, so that they cannol 
take food until absinthe lias promptc'l the desire for it, by- 
which time they are too often bopelcsely and mortally in its 
power. 

Until recently absinthe has not been publicly offered fi». 
sale in this country on a large scale. But now, unhappily, 
the poison is openly announced even here, and the consump- 
tion is on the increase ; I am doing therefure a public duty 
in denouncing its use solemnly from this platform, whence ■ 
pio much tliat is beuofioial to society has for a century pul 
boon spoken. 




ADDITION or OIHBB AQZHTB, 

W- The intentiooal additioiis of poinonous agents to the alcohol 
t alOB, winpB, and spirits, palo wlion abeiuthe appears in 

iglit, but they are not to be ignored. It is true that we 

nrj often boar accounts of the eSbcts for evil of had wine, 
when in fact, the evil is due to the oxcesa of ordinary 
■loohol that hna bouii taken hy the complainant. At the 
nine time it ie not to bo denied that there exists in o«r 
midst a Bystem of miiing, oompuuiidiiig, blending, and 
rednoing wines arid spirits, which, carried evou to artistic 
perfeotion, is lulditiunaljy prejudicial to the husinesB of 
^^sUing the various alcoholic be vg rages. 

^^> To bo just tu our own age, this artistic perfurmance is 
^^Bu an invention of it. The adiilteraticn of wino is indeed 
^^fca of the oiliest dovicos, axtondiiig from t!ie Greeks and 
^TloniMis onwards to this day. In the Middle Ages many 
prohibitory acts wore passed against it by various govern- 
ments. As Inte OS the close of the seventeenth century an 
act was postied by Duke Ev<>i'l:iard Louis of Wurtembnrg 
making it an offence punishsbln with death and confiscation 
of property to adulterate wine with bismuth, sulphur, or the 
Bait of lead called litharge, now known as the yellow protoxide 
of lead. In the year 1705-6, John Jacob Emhi of Esliugen 
was actually beheaded for carrying out adulteration with the 
forbidden poisonons load compound. 

Into our modern civilisation a. different system of treating 

strong drinks, in order to rectify had qualities or to import 

new, is, as a rule, followed. Tbe plan of using gypsum or 

snlphato of lime to remove tbe aaidtty of wine, a practice 

that was followed both by the Greeks and Romans, is however 

^^^ill resorted to; so also is the practice of u^ing lime for 

^^Ba nme purpose, and for whiuh Jack Falstaff so severely 

^^Ktioisea the Inndlord of the " Boor's Head " : — 

^^Rv^You rngue, bore's lime in this sack: There is nothing 

^^mt roguery to bis found in villuiniius mon : yet a coward is 

worse than a cup of sack with lime in it; a vQluinous 

coward." 

But, on the whole, the new day haa brought now plans and 



new intentiona, having reference to the different forms af 
drinks, namely, ales, wines, and epirite, which paea ttom th&i 
hands of the vendor to the cuneumer. 



The practice of adulteration the least hurtful is carried on 
in ales; that at all events is my experience of the ales sold 
in London, and I speak from a practical knowledge of tha 
facta. A few years ago a well-known statist asked I 
undertake for him a research on the alee sold in London, 
with a view to the detection of the adulterations in them. 
For many weoka this gentlemaii himself collected beers and 
alee from different retnil houses in tho moat diverse parts of 
this metropolis, and neither trouble nor expense was spared' 
in the examination of these samples, in order to arrive at- 
correct results as to the composition of the fluids thus retailedd' 
I may state at once that I did not in any one instance find » 
tmly dangerous adulteration. 1 found that to many samples' 
common salt had been added, and to some sugar ; but tha 
grand adulteration was water, by which the consnraer was, if 
I may so express it, fraudulently benefited and the govern- 
ment proportionately defrauded. If this aqueous adulteration, 
were not carried on, our registrars of deaths and colleotorg 
of revenues would both show heavier totals. 

There is a prevailing notion that to malt liquor, bitter 
substances, such as strychnine, or narcotic substances, suolc 
as coeculus indicus, are added. Neumann says that in his 
time, that is just one hundred years ago, clary, coccultis indieua,' 
and Bohemian rosemary were added to malt liquors in oidea 
to increase their intoxicating powers, and he states that t" 
last-named substance, Bohemian rosemary, produced a ravin t 
intoxication. I know it is also m'ged, in this day, that th^ 
is no known application for the quantity of coecuhu itidicy 
that is sold except it bo for the adulteration of malt liqnoig 
I will not dispute the matter, but I content myself ^ 
stating that I have never detected any foreij^ body of &a 
kind, and that in the whole of my ex])erieiico of the effeel 
of malt liquors on man, I have never known a symptonf 
produced iudicative of the effects of such substances. 



The etj'ouger alee auJ atoute tkve injurious maiiily &om 
the oluuhul thej contain. Those which have not ceased 
fermeutiiig, and from which gas is eeoapiug, produce a pec- 
aistent dyBpopeia in porsooB who indulge in litem, u dyHpcpeiA 
attended with flatnlcncf, painful distention of the stomach, 
and with Iogb of proper muBCalar power of the stoinauh, bj 
which deficiency the triturtktioii of food is impeded fUid 
rendered imperfect. At the Etiine time the action of the 
gastric fluids upon the food ia made lees effective. There ia 
at the present day in the market a substance used ae an 
addition to ales, which is called mceharina. It is sold in 
the form of the ordinary sugar-loaf. It is made by the 
action of dilated solphuric acid upon starchy matter and is, 
in fact, agrapo sugar. It gives to the ale body and sweetness. 
It is in itself a fattening food, and as it is the some as that 
form of sugar wbich is futiud iu those who aufler from the 
disease called diubetcB, and which produoes the symptoms 
of that disease, it cannot be taken iu quantity without aomo 
indirect risk of danger. 



The evils arising from wines, apart from those which oro 
due to the natural etbylic alooliel they should conlain, aro 
derived from several sources. The wine that has not ceased 
to ferment, and when uncorked is found to be charged with 
gas, is often as injurious as beor in which the fermentation 
has not ended. It produces a foTmonting process within the 
body, and gives rise to those phenomena of dyspepsia to 
which allusion has already been made. Wine that has once 
been acid and Las been treated with lime in order that the 
acidity may be neutralised, is open to the objection of an 
excess of salts of lime, It has been urged against winea 
treated iu this manner that they lend to calculous disease 
when they are taken in quantity for long periods. I must 
answer to this suggestion that I have not had experience of 
the slightest evidence that would support it, nor do I think 
there is suflicient of such wino consumed to wnrrant ai\y 
conclusion of the kind. Wino if adulterated with amyliu 
alcohol is unquestionably dangerous, owing to those physio- 
logical effects produced by the adulterant to which I gpecially 
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T.] SPISITS: o 

It would be wrong to dispute that tbere may be in wine ft 
▼irtae of this kiml ; but it is not peculiar to wine. It can 
be Gccnred when it is wauted wdtliout wine at all, and in a 
more certain way. Tliis remark holds equally good in 
respect to wLut may bo favourably spoken of the saline 
Babetancea which some wines naturally present. I mean to 
^■lytJiat the saline constitneutB can be administered with rooro 
^^BBikin and therefore with better effect, independently of 

^^ SPIRITS. 

Into the different spirits commonly sold, several substances 
are introduce<l which exert more or less of baneful iiifluonco 
on the body that receives them. The addition of amylic 
alcohol has been already condemned and need not again be 
mentioned, and I omit intentionally, for the sake of brevity, 
a great number of other added Babstanccs which do not seem 
me to be active for evil, though they were possibly better 
% out of the animal organism. After those are withdrawn 
lin many other agents which cannot fairly bo 
oitted fi'om our consideration. There is oil of juniper, 
1 of bitter almonds, potassa, alum, nitric acid, oil of 
1, or sulphuric acid, and butyric acid. In even small 
intities everyone of these a|^nts is injurious to the body 
X be taken for any long continued jwriod of time. Thu 
1 nf juniper is an active diuretic, and thereby is injurioua 
reting power of one of the most important of the 
us. The oil of bitter almonds contains, unless it 
■ specially purified, hydrocyauio or prussic acid, and esertfl 
'n small and often repeateil quantities a prejudicial 
oe on the nervous functions. Potassa causes a diy 
1 caustic action upon the mucous membrane of the month, 
Mt, and stomach, for the production of which action it is 
illy added systematically, that it may give the peculiar 
8 called " biting the i»late." 

is a powerful astringent, producing oonstipation, 
I BOfltftining o persistent dyspepsia so long as it is being 
'lowed. Nitric acid is an astringent, exerting also a 
wological action on the liver. Sulphuric acid is an 
ingeut; and butyric acid, -na I found in an original 



reBearch which I once condncted with it, causes a congegted 
or inflammatory condition of the whole track of the muoouB- 
membrane. 

Thus each one of these agenta added to the alcoholiq 
drinks increases the evils that are likely to arise from th« 
alcohol itfiolf. Let us admit that the added evils ai-e amallj 
nay, I had nearly said, infinitesimal, when considered by ths 
tneaeurement of one administration. But who ctiu measure hy- 
that standard? When once the tasto for any of these iiiii<< 
natnralBnbstancesia acqiiireditgrowsby what it feeds on, and' 
that which was infinitesimal at the beginning becomea after 
lon^ continuance a serious charge for the body to bear daily. 

The spirit in common use that is moat subject to tha 
chemicals I have named is gin. Gin has to be made cardial, 
to be sweetened, to be rendered creamy and smooth, to bft, 
flavoured, to bo made biting to the palate, to be beaded, aaS) 
what not else. To be m&ie "cordial" it must be cbai^edl 
with oil of juniper, with essence of angelica, with oil oi 
bitter almonds, with oil of coriander, and with oil of carrawajt 
To sweeten it, it must be treated with oil of vitriol, oil c 
almondB, oil of juniper, spirits of wine and loaf sugar; 1 
"force down" the same it must be further treated with-, 
solution of alum and carbonate of potaasa. To be reudraoA 
creamy and smooth, it must be sweetened with sugar, aai! 
lightly charged with a small i^uautity of garlic, Cauadian 
balsam, or Strasbnrg turpentine. To give it piquancy, ife 
must have had digested in it shreds of horse-i-adiah. To b 
made biting to the palate, it must receive that touch t 
caustic potash of which I have spoken. 

As you see the habituated gin drinker partaking of hi 
fiivonrite drink you observe, often, that he enjoys it the n 
if it be what he calls " pearly," or " beaded." He holds i 
the precious liquid in his glass, and as he sees the oily S.\a 
roll down the side, as beads, leaving each a creamy t ' 
behind it, ha rejoices in his treasure. It is creme de Ui a 
of gin. Those wicked pearly drops are, to his flushed efa 
the proofs of the purity and excellence of what he i 
probably tell you was, without mistoke, the genuine ai 
The genuinedess eonaists in the fact that our enthos 
friend's gin has been beaded by the addition of the foUowJ 
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I artistic mixture : — An ounce of oil of eweet almonds has been 
added to an ounce of oil of vitriol. These have been rubbed 
together in a mortar with two ounces of loaf sugar until a 
paste has been farmed. The paste has next been dissolved in 
epirit of wine until a thin liquid has been produced ; and 
I tliis, added to ona hundred gallons of giu, has given the fine 
I pearly bead that is so much admired. 

Kedding, in his history and description of modern wines, 
narrated in his day the many receipts that were openly 
published in the then eiisting publicans' guides and licensed 
lictunllers' direct<jries for the artificial manufacturing of 
vrinee, and for modifying spirituous liquors. I have gone 
for my information to a similar work of the present day, 
'' The New Mixing and Boducing Book," whicli is, I under- 
stand, oue of the handbooks of the retailer, the same to him 
as the pbormacopceia is to the druggist, and to be followed 
in all the varied arts as implicitly. I cannot leave this book 
without reading from it a quotation that hears directly on the 
health of the poorer classes, who indulge in gin. 

" Gin, it may be observed, is of all the spirits ordinarily 
kept by a publican the one which, when cleverly managed, 
yields iim the groatost and securest profit. The reason of 
this is that tUere is hardly any definite selling strength for 
gin, especially if it be sweetened. Within very wide limits 
DO complaint is made by customers on the score of weakness, 
provided only the gin is creamy, palatable, and sharp tasted. 
But the slightest taint, or the slightest fault of colour, or a 
sensible difference in the usual flavour, will lead to dissatis- 
faction and loss of custom. Strong or unsweetened gin is 
in QomparatiTely little request, and then with few exceptions 
only amongst the respectable or monied classes. At least 
three-fourths of the spirits sold over the counter of a public 
house consists of sweetened or made-up gin; and as the 
sugar greatly alters the character of the liquor and deadens 
the original strength, it is possible for the retailer to consult 
his own interests by a liberal ndditioa of water without in 
any degree esciting the disapprobation, or injuring the health 
of those who patronise his establishment. 

" As a tolerably safe general rule there will be no occasion 
to fear difisatisfaction when sweetened gin is not brought below 



even 40 per cent. TJ.P, It is then nearly fiye times as 
; as old ale. Much more is thought of a pleasant 
iDg aromatic taete or smack than of simple alcuholio 
Birength. But as the most careful man may sometimes 
OTer^oot the mark in reducing, it is advisable to know hoff 
to restore the requisite degree of pungency and sharpnera, 
ffithont having recourse to the use of so ezpeneivo an agent 
u spirit of nine. Supposiag then, that bj accident the 
strength of a parcel of gin has been lowered rather too fer, a 
good and cheap remedy is the following ; — For 100 gallons, 
1 onnce of cassia, ^ ounce |of chilies. Steep for a week in a 
pint of spirit of wine ; then mir well with the gin." 

The other spiiitnous liquors, rum, whieky, and brandy, 
are less falsified than gin. Eum is occasionally adnlterated 
with an essential oil like butyrin and with bntyrie acid, 
these two substances being present in some natui'al i 
to which they give a special flavour. Whisky is modified b_ 
blending, so as to communicate qualities of smoothness an^ 
softness. The yellowish colour given to whisky is produced^ 
by pouring the spirit into sherry casks, or by stirring it np ^ 
with the lece of wine. These refined whiskies are prepared i 
for the rich and sumptuous ; the poor, it is recommended, 
shonld he treated with the spirit they imderstand best ; a 
eharp and potent drink, that will bring the tears into the I 
eyes, and make the throat smart as it goes down. 

Brandy, except when treated with fusel oil, 
believe, adulterated with any injurious compound. But in 
carries with it naturally a peculiar ether, which gives to i' 
a special odour. This ether is very heavy when ( 
wiUi ethylio ether. Its specific gravity is 862, taking watel 
at 1,000, and its boiling point is 479° on Fahrenheit's st 
It is all hut insoluble in water, to which, however, it c 
municates its peculiar odour. It exerts on the body h 
injurious influence ; it causes nausea, thirst, and pain in tl 
stomach. It seems also to arrest the due secretion of bile, i 



ION OF SIMPLE ALCOaOL. 

I leave now the consideration of the evils arising from H 
action of the different extraneous substances that are p rei 



ill aluubolic drinks to resume tlie study of the action of 
ethylic alcohol itself when it is fcee of any such corobinatiunE. 
I have to consider under this head the efi'uct of the cun- 
Bumptioii of alcohol iii its elov ani progressive course, in 
what Diay be called its secondary manifeetations of effect 
upon those who for long periods of their lives submit them- 
■d.veB to its isffneDce. 

I have shown that id the course of acnto intoxication 
from this spirit there are four degrees or stages, each 
degree marked hy difi'erent series of phenomena. In the ' 
secondary, or, technically speaking, chronic iutosication, 
from the same agent, there are in liko manner four distinct 
degreos, each presenting distinct phenoincna. A minority 
of persons who habitually take alcohol escape with impunity 
from injury. Some of these escape because they only 
sobjeot Iheinselves to it on a scale so moderate they can 
scarcely be said to be nnder its spell, If they take it 
'arly they never exceed an ounce to an ounce and a-half 
B pure spirit in the day ; and if they indulge in a little 
e Uuut this, it is only at recreative seasons, aftor which 
r atone for what they have done by a temporary total 
■ lence. Others take more freely than the above, but 
9 because they are physiologically constituted in such 
er that they can rapidly eliminate the fluid from their 
a. These, if they are moderately prudent, may even go 
■ as to indulge in alcohol and yet suffor do material 
But they are a limited few, if the term may be applied 
em, who are thus privileged. The large majority of 
B who drink alcohol in any of its disguises are injured 
t. As a cause of disease it gives origin to gi'eat popula- 
B of afflicted persons, many of whom suffer even to death 
without suspecting from what they suffer, and unsuspected. 
i of those live just short of the first stage of natural 
1 age; others to ripe middle age; others only to ripe 
tdolescence, 

THE BODY CNDKH TBE FIEST DBGBEB. 

i ffrst degree of the SGCondary action of alcohol is 
ienced in those who by couataut luibit imbibe au alcoholic 



Btimulant to tho simple extent of producing arterial relaxa- 
tion, and of Botting the lieart at liberty to perform an 
creased series of motive iH>n tractions. Theydotiot,asarule, 
receixe what is commonly called an oiceas of any alcoholic 
drink, but they become trainEd to a Bonsation of want for it 
and to an appetite which, while all seems to go well, they have 
no desire to resist, though they may keep it within what they 
eonceive are its diie limits. Snch persons confine their 
libations to fonr or six ounces of alcohol per day, a couple of 
' glasses of sherry or of ale at limchoon. throe or four gloeses 
of wine at dinner, one or two at dessert, and a mixture of 
spirit and water before going to bed. Such is a common and 
a "temperate day," but reckoned up it means at least from 
four to six ounces of alcohol. The primary effect of such a 
qnantity we know. Continued daily it induees a new physio- 
logical and altogether unnatural condition, in which the 
sense of acquired necessity enforces desire, until at lost the 
spirit is made to become a positive requirement of the oi^ 
ganic and the mental life. Every extra effort must be 
preceded by the resort to the stimulant. Every prolonged 
weariness must he relieved by the eanio measure ; but when 
the effect of the stimulant has speedily subsided, there is left 
a greater exhaustion than before. Another resource to the 
artificial aid completes the exhaustion, and makes it pass 
into dulness and drowsinees without natural and sound 
eleep, and with an unbearable sense of after prnstration. 

For many years, in the young and adolescent, this 
alcoholic life may be carried on without any evidence being 
rendered of the progress of physical deterioration. In th« | 
young the prooesses of assimilation, of secretion, and of 
excretion, are in their full activity, and the poisonons 
agent with which the blood and tissues are saturated is 
disposed of so readily and promptly, it does not stay long 
enoagh in contact with these parts to vitiate them. This is 
» very homely way of putting the fact, but it is scientifically 
tme. The young, therefore, seem to escape, and I believe 
that up to the close of the first term of the natm-al life, that 
is to say, to the close of that period of full growth and 
development which extends to thirty years, they sometimes 
escape so successfully that if they oonld but stop in their 



ootiree at that point they might go through the remttining 
I terms of existence without any further important modifica- 
^^^um of function. 

^^b TTnibrtimatoly, it is the rarest of events that a perenn 

^HptificiaUy Btimulftted by alcohol, to the period named, gives 

^^m the practice. The majority are utterly ignorant of the 

^^Sftngera that are ahead, and the Beuse of support to which 

ibey have been educated by the practice leads them on to 

pursue it with even a greater reliance upon it than before, 

and with a feeling of more urgent demand. In a word, the 

sensation that tboy cannot do without it, the sensation of 

lowness and depression when it is by any accident withheld, 

and the contrast of lightnesa aad activity when it is regained, 

are so powerful, in their influences upon the mind, there is 

no resiGting the belief of the absolute necessity. 

Bat when the body is fully developed; when the extra 
vital capacity which attended youth is expended in growth 
and development ; when all the organs have assumed their 
full size and activity ; when tho balance of secretion is so 
nicely set in all parts that not one secretiou can bo disturbed 
without a distui'bance of the whole ; when the spring of the 
elastic tissues is reduced \ when the lungs cannot fail ever 
BO little in their function of throwing ofF the gaseous products 
of combustion without a vicarious extrusion of gases into the 
' dimentory canal ; when the conjpletcd organic moving parts 
~~'" ) encumbered with fatty matter interposed between 
)r laid out around them ; then the effect of alcoholic 
It begins to be realised. The fluid is now retained longer 
e living house ; is decomposed less quickly ; is thrown 
fBt by primary or secondary elimination less speedily. 
► The action of alcohol under these new conditions, so 
ilTonrable in every sense to the series of changes it is capable 
Tecting, is twofold. The action in the first place is 
y mechanical. We are aware that it leads to temporary 
ysis of the vessels of the minute circulation, and that 
. ^s the heart responds with a quicker propelling 
re. Thus the vessels throughout the whole of the body 
e dilated, and are hold in a etato of unnatnral relaxation 
i unnatural tension. Under this persistent pressure their 
change in course of time, and the whole of the 
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niiu'reUouB webwork of lilouil, upon wliiuli the organs of the 
body are CDUBtmcted, is derauged, in its mGchaiucal dis- 
tribution, over its estendad surfuco, During thie time, too, 
the function of the heart hocomes perverted. The heart is 
trulj nn automatic organ, but it is still an organ which feels 
none the less severely the effect of the stimiilua. If it 
to-day an unnntTiral number of ono hundred and twenty-five 
thousand BtrukeB, it cannot to-morrow sink back, from 
absence of ita stimulus, to the normal one hundred thousand 
without evidencing some disturbance of action, some feeble- 
ness, some hesitation, or some palpitation. In fact, as it is 
an organ which by its own stroke feeds its own structure with 
blood, it is the first to suffer from iiTegular supplies of 
blood. Thus, under alcohol, the nutrition of the heart if 
mechani colly modified. Whipped into undue work, 
becomes, like the muscles of the blacksmith's arm or 
opera dancer's leg, of undue size and power ; and in propor- 
tion as this evil increaseH, the necessity fur the stimulus it 
calls for grows more urgent. 

In torn this extreme power and force of the heart telli' 
upon the vessels that are fed by its impulsiye stroke, and so. 
all the organs that are constructed upon those TesselS- 
appreciate with abnormal BensitiveuoBs the whip 
stimulus, and the languor when the whip is withheld, 

Of itself this extreme sensitiveness of the heait is 
sufficiently momentous, but the ultimate results npon tlia 
body at large are perhaps more important than the pnsdi 
local change that is instituted in that perfect and elabwate 
pulsating mechanism. The heart not only becomes enla^ied^ 
but its various valvular and other mechanical parts, sob- 
jected to prolonged strain, are thrown out of proportion. The 
orifices in it, through which the groat floods of blood iBsaC' 
their courses, are dilated. The exquisite valves beoomift' 
stretched, and prevented from assuming their re£ 
adaptations. The minute filamentous cords whiuh bold 
valves in duo position and tension are elongated, and 
walls of the ventricles or forcing chambers are thickened, 
as we say, technically, are hypoilrophied. Throughout tbtf- 
whole of its structures the central throbbing organ i0' 
modified both in its mechanism and in its action. 
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But such central moUificntion cannot poaeiltly go on long 
without the iiiEtitution of other changes at the opposite 
extremity or circumference of the circuit of the blood. At 
one moment the vitnl organs feel the pressure of the too 
powerful stroke of blood ; at another moment they are 
Buddenly aware of an enfeebled stroke. The bruin ia, for 
the instant, oonscioua of u flicker of power: it is like the 
faintest flicker of gas, whieb is observed wben, by an 
BC(»dent, the preesure is disturbed at the main, bnt it is 
there, and the person who ezperieuoes it is coguisaut of its 
Central origin. So matters pragress often for months, or for 
years, without further eyidonco of subjective or objectiTe 
sign of increasing evil. The worst evidence that exists is, 
probably, the necessity for a mure frequent repetition of the 
stimulQs under additional stress of work or eioitement. 

While these changes in the simple mechanism of the 
eirculation are in oourso of advancement, there are also in 
development certain other ohttnges which are much more 
delicate and minute, yet not less important. These consist 
of direct deteriorations of structure of the organic tissues 
themselves. We are, at the preeent time, only on the border- 
land of a new knowledge on this subject, and I myself am, in 
. this matter, a mere outpost traudecing wonderiugly, and try- 
L isg to observe what is going on^ but as yet, though thus 
EAdronced, unprepared to speak with so much precision and 
) of detail,as I would deairo. The following esplaua- 
unply spoken, illustrates the degenerative changes of 
o structure irom the continued use of alcohol. 
I Alcohol produces physical deterioration by destroying 
3 integrity of the colloidal matter of which the tissues 
) composed. I have explained that all the organic ports 
nre constructed out of colloidal substance ; that every such 
t, including the blood vessels, to their minutest ramifi- 
iB, is composed of this colloid material arranged in 
3nt forms and plans to suit the design of the part, 
prhsther it be a tube, like an artery, a bundle of cross-cut 
"' es like a muscle, or a refracting globe like the crystalline 
1 of the eyeball. That these parts should be kept in 
ir integrity, in the midst of their diversity, the ultimate 
I iBtruoture of which they ore comjused must be held iu proper 
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measure of conetruction with water. Disturb the relation- 
ehip that should exist between the colloiri and its combining 
water, and the character of the colloid is at once changed. 
Take, for example, some colloidal albumen in the fluid state. 
Pom a little of it on to a glass plate as a thin watery fllm. 
Then spread over it a little finely powdered caustio soda, by 
which to remove and fii some of the water which preTionaly 
held it as a liquid. The thin liquid is trasEformed into a 
transparent membrane which possesscB eloatioity. Into a 
porcelain cup pour a Bmall quantity of the same solution, 
and then drop into the solution a bend of soda ; soon you can 
lift the solution from the cup in a solid mass, shapttd like a 
concavo -convex transparent lens. I could multiply these 
facta indefinitely, but I am anxious to indicate only one 
particular fact, viz., that alcohol and its derivatiTO aldehyde 
possess also, by th^ir affinity for water, the property of 
destroying the integrity of the colloidal form of matter. 
Thus they solidify, or render pectous the coUoida! structures. 
Take a solution of albumen a&d add to it alcohol. The 
albumen is rendered thick or peetous. Take a solution of 
caseine ; add to it aldehyde ; the caseine is rendered thick or 
pectous. 

Animal tissues subjected to alcohol can bo perverted to 
any degree, and in the most diverse and apparently contra- 
dictory ways. I can hold blood permanently fluid with 
alcohol; lean solidify it with the same agent. I can reduce 
the size and modify the shape of the blood corpuscles, and I 
con BO modify those £ne and delicate animal membranes 
which dialyse or allow to pass through them the saline 
matter of the blood and secretions, that the process of dialysis 
shall be impeded, and that which should pass through shall 
be left in combination with the membrane. I can destroy 
the elastioity of the blood-vessels in the same way, for that 
depends upon the presence in them of a gelatinous colloid 
elasticity also called elasticin. 

When, therefore, alcohol holds long-continued contact 
with the perfectly developed colloidal tissues, its action upon 
them to produce physical deterioration is simply inevitable, 
and ftvm this cause arise those fatal lesions of local organs 
which mark the different phases and stsges of alcoholic 
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disease. The canunoncoment of the change somettmeB shosra 
itself visiblj ou tho Guiface of the budj. The vessels of the 
f&oe become permanently enlarged and suffused with blood. 
In cold weather, the blood circulating imperfectly through 
these vessels, and, nut fully aerated, gives to the skin that 
dull leaden hue which ia so eharacteriBtically significant of 
prolonged indulgence. In hot weather, the blood uirculatini^ 
more freely and purely, gives to the skin a red hue and 
often a deep rod blotch, which is hardly less demonstrative. 
Id this stage of alcoholic disease eruptions upon the skin 
ocour to declare the injurious action of the spirit upon the 
colloidal gelatinous textures. The epidermis or scarf skin 
ia imperfectly thrown off; it dies upon the surface, hut 
owing to deficient vascular ami nervous tone beneath, it is 
not replaced so quickly as is natural. Thus the dead debris, 
in form of scale and sometimes with fluid beneath, accumu- 
lates ; the snpoificial nerrooa sucftice which should be 
protected by the ucwlj formed epidermis is exposed, and 
irritatioii and pain follow as a consequence. 

The evils, in the slighter stages of alcoholic disease, 
aie often connected with others, which are perhaps passinft, 
bnt which give rise to very unpleasant phenomena. There 
^ V what is called a dyspepsia or indigestion, to relievo 
^hich the suderer too frequently resorts to the actual cause 
~|tit as the cure for it. There is thirst, there is uneasiness 
~|l'the stomach, flatulency, and a set of so-called nervons 
la, which keep the mini] irritable, and make trifling 
1 and anxieties assume an exaggerated and unnatural 
ir. From the earliest period in the history of the 
g of alcohol these phenomena have been observed. 
." says Solomon, referring to this action, " Who hath 
Who hath contentions ? Who hath babbling '? Who 
wounds without cause? Who hath redness of the 
?'■ 

I What modern physiologist coold define better the steady 
ind progressive efiect of alcohol u]>on those, who even under 
ifaa guise of temperate men, trust to it as a support? And 
fet these evils are minor, compared with certain I have to 
Ing forward in the neit and coiicluding lecture. 
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LECTURE VI. 

PHTBICiL DETEHIORATIOSg Pno« ALCOHOL (conti'iued).- 
FLtFBNCK OF ALCOHOL ON TUB VITAL ORQANS. — MENTAL ] 
NOMENA INDUCED BY ITS BSE,— 8HMMABT, 

Towards the cloae of my last lecture I toaohed on the/ 
effects of the coutiniied action of alcohol upos the colloidal 
Btiuctures of the body, indicating that it is impoesible for 
these structures to eacape deterioration, I mnat dwell for 
a few momeats longer on this subject. 

Tlie parts which first suffer most from alcohol &re those" 
esponstona in the animal body which the anatomiatB oall^ 
the membraneB. The mcmbraueB are oolloidal etTactuTe^f 
anil erorj organ is enveloped in them. The ekin is a mem*,^ 
branoua envelope. Through the whole of the alimentorjil 
surface, from the lips downwards, and through the bronchial : 
passages to their minutest ramifications, extends the loncousi 
membrane. The lungs, the heart, the liver, the kidnejs, a 
folded in delicate membroiies which can be stripped easily 
from these parte. K you take a portion of bone you will' 
find it easy to strip oS &om it a memhranous sheath or- 
covoring ; if you open and examine a joint ^ou will find both ■ 
the head and the socket lined with membrane. 

The whole of the intestines are enveloped in fine n 
bntne, called pen'toneunt. All the muscles are enveloped isi 
membranes, and the &sciciili or bundles and fibres of moflcleo^ 
have their membranous sheathing. The brain and spinal ^ 
cord are enveloped in three membranes; one neares 
themselves, a pure vascular structure, a network of blood' 
vessels; another, a thin serous structure ; a third, a sti _ 
fibrous structure. The eyeball is a structure of oolloidal 
humours and membranes, and of nothing else. To complete 
the .description, the minute strnctures of the vitnl organs'^ 
are enrolled in memhranone matter. 

It was held by the old anatomists that^ this membrauona < 
arrangement of the body is niaiuly mbchanicuJ. The parts 
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and organB, according to theit view, are supported and held 
in position by these membranous sheaths and ponohes and 
coTeriugs. Doubtless this is a portion of their usefulness, 
for in fact they do hold all the structures together in the most 
perfect order. But this is only n small part of their duties. 
The membranes are the filters of the body. la their absence 
there could be no building of structure, no solidification of 
tiesne, no organic mechanism. Passive themselves, they 
neyertheloBS separftto all atructui-es into theii- roapoctive 
positions and adaptations. 

The animal receives from tha vegetable world and &om 
the earth the food and drink it requires for its sustenance 
and motion. It receives colloidal food for its muscles ; com- 
bastible food for its motion ; water for the solution of its 
various parts ; salts for constructive and other physical 
purposes. These hiive all to be arranged in the body, and 
tbey are arranged by means of the memhranous envelopes. 
Through these membranes nothing can pass that is not for 
the time in a state of aqueous solution like water or soluble 
salts, Water passes ireely through them, salts jtass freely 
through them, hut the constructive matter of the active parts 
that is colloidal does not pass ; it is retained in them until 
it is chemically decomposed into the soluble type of matter. 
When we take for onr food a portion of animal flesh, it is 
first resolved, in digestion, into a soluble fluid before it can 
be absorbed ; in the blood it is resolved into the flnid 
colloidal condition ; in the solids it is laid down within the 
membranes into new structure, and when it has played 
its part it ia digested again, if I may ao say, into a. crystal- 
' "" ' ' soluble substance ready to be carried away and 
d by addition of new matter, then it is dialyaed or 
d through the membronos into the blood, and is Jisposed 
"' e exoretiona. 

} then what an all-important part these memhranous 
Faoturea play in the animal life. Upon their integrity all 
B silent work of the building up of the body depends. 1i 
i memhranoB are rendered too porous, and let out the 
' "al fluids of the blood — ^tha albumen for example — the 
circumstanced dies ; dies as if it were slowly bled to 
If, on tha contrary, they become condensed or 
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It uwjr po«ibly seen ^ first ught that ] 
iionugdiatel J ftway from the mbject of the secondaiy ai 
»1c^ujL It is Dot ». I wn kxiiDg directly to it. UpM 
»ll thoK mombtaawua •b'oetiires eJcohul eierta « dine 
pcm^nioD of ution. It pntdnc^e in them a thick^iing, i 
■kriukitiK, uwl an inoctiTtty that redoceB th^ fanctiMtal' 
puiv«r. Tliat they nuy work rapidly and eqnally theyieqiiii^ 
tfj Im! at all tiioiM ciinrg^ni with water to satnraitioii. If ' * 
contact with tii«ui auy agent in braoght that deprirea t 
of trater, thc-u ia thoir work interfered with ; they oese 
•epamtc- the valine ounatituenhi properly, and, if the evil tHof 
i« tbna aturted bo allowed to continue, they contract t 
tboir onntitiiiod matter in whatever organ it may be e" 
and imuilmae it. 

In bri^f, under the prolonged influence of alcohol t ^^ 
uliangiM which tako place iroia it in the blood corpnecle^ 
and which have already been described, extend to the other 
iirgaiiiu purtB, involving them in atrueturnl deteriorationq| 
which are alwaya daiigoruug, and arc often ultimately fataL 
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- FUNCTIONS. 



I remarkod in my last lecture that the slow or chronic 
titTect of alcoholic drink upon tho body wob to induce a 
murioB of ntuKWH aiuilogoUH in all respoi^ta, eitiept in period o( 
duration, tii tlui proueiu of acute poiHoning by the game agent. 
In tlio HrMt prolunijud stage there occur phenomena of disease 
wliiish are an utmraoteristio of the ageney, when it ia known, 
UM they urn deceptive when the agency is not known. 

'"hu ulliuuito ulianges that follow the use of alcohol b; 
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oea who iDdHlge in it, iu wltnt is too often considered a 

iperate degree, are actual local changes within one or 
0th^ of the vital organs. But before such actual deteriora- 
tion obtains there are nsTiaUy other phenomena transitory in 
character yet nnequivoo.tl. I pointed out certain of these in 
tiie last lecture, but I did not specify them all. 

In addition to that irritation of mind and sufTering " of 
'nnnds without catiso," to whicb I then drew attention, an 
emotional derangement is often produced. The 
^ Sicted man — and I fear I mnst say woman also, for women 
are sometimos afflicted — the afflicted man under this primary 
prolonged influence of alcohol becomes nervous and enoitable, 
ready at any moment to cry or to laugh, without valid reasons 
for either act. The emotional centres are alternately raised 
and depressed in function by the poison, but after a time the 
depression overcomes the erhilai-ation, and the impnlso is t<> 
a maudlin sentimentality extending oven to tears. The 
slightest anxieties are then exaggerated, and there is expe- 
rienced at the same time an indecision and deficiency of self- 
confidence which ifi doubly perplexing, Wben an act is 
done, when a letter, for insbince, or other piece of huaineBs 
has been finished and despatched, an uneasy feeling of dis- 
trust is felt that perhaps some mistake has been made, which 
distrust passes rapidly into a sentiment that tho thing cannot 
be helped ; it is bad luck, but it must take its cfannoe. In 
various other directions this difltrust shows itself, and the 
worst of nil is, that the very doubt prompts the desire for 
another application for relief to the evil that is the cause of 
the burthen. A small dram mare of the stimulant, not an 
overpowering draught that will cause quick and siire insen- 
sibility, but just a mouthful, that is the assumed remedy, and 
that is tho certain promoter of tho sorrow. 

We know now, as surely as if wo could see within the 
body, what is the condition of the organs of the person afflicted 
in the manner thus defined. Wo are conscious that the 
vessels of the brain, of the lungs, of the liver, of the kidneys, 
of the stomach are paralysed, uiid are injected to full disten- 
tion with blood. Some of these parts have actually been seen 
under this state, and the fact of the rod injected condition 
directly demoustraled. 
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Alcoholic Dyepepgia. 

Of all tbc ejetcms of organs that sufier nn'ler tluB sastainej 
excitein<eiit and paraJyais, two arc rnjnred most determinately, 
viz., the digestive and the ncrroiis. The stomach, unable to 
produce in proper quantity the natonil digestive flnid, and 
also unable to absorb the food which it may imperfectljr 
digest, is in constant anxiety and irritation. It is oppressed 
with the sei^se of nausea ; it is oppressed with the sense of 
emptiness and prostration ; it is oppressed with a sense of 
distention ; it is oppressed with a loathing for food; and it 
is teased with a craving for more drink. Thus there 
engendered a permanent disorder trhich, for politeness' Bake, 
is called dyspepsia, and for which different remedies ara 
often sought hut never found. Antibilious pills — whatever 
they may mean — Seidlitz powders, effervescing waters, ani 
all that pharmacopoeia of aids to further indigestion, in whicU 
the afflicted who nnrse their own diseases so liberally and 
innocently indulge, are tried iu vain. I do not strain a 
syllable when I state that the worst forms of confirmed indiges- 
tion originate in the practice that is bere explained. By this 
practice all the functions are vitiated, the skin at one moment 
ia flashed and perspiring, at the next is pole, cold, and 
clammy, and every other eecreting structure is eqaallf 
disarranged. 

Neri'OTie DerangemenlB. 

The nervous structures follow, or it may be precede, the 
stomach in the order of derangement. We Lave not yet 
traced out with snffieient care the conditions of the centres 
of the organic chain of nerves, but we know that they are 
redoced in power ; and, in regard t6 those higher and reason- 
ing centres, the brain and its snbaidiary parts, the spinal cord 
and voluntary nerves, we are aware that they are snppliecL 
witb blood through vessels weakened, and in a coDditioa 
either of ondne tension or undue relaxation. Moreover, the 
daUcate membranes which envelope and immediately surround 
the nervous cords are acted upon more readily by the alcohol ' 
than the coarser membranous textures of other parts, an^, 
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tbtiB a combined arrangemcBt of evils afiecte the nervous 
matter. The perverted condition of tlio nervous centres gives 
riee to many striking phenomena, extending from them to 
the nervous cords and to the organs of Eentie. The iiregular 
supply gf blood to the retina causes temporary disturLancee 
of vision, with appearances befuTe the eyes of those specks 
and small rounded semi-transparent discs, whieh are called 
by the learned mu»ci£ volitanles. From the imperfect tension 
of the arteries, the blood which rushes through them causes 
theirdilatation, and in the bony canals of the skull an impinge- 
ment is made upon the bony structure. Vibrations which 
eitend to the neighbouring organs of hearing are thus pro- 
duced, giving rise te BOimde of a murmuring, ringing, or 
humming character, according to the modilicatiou of the 
arterial tension. 

The perverted condition of the membranous covering of 
the nerves gives rise to pressure within the shcatb of the 
nerve, and to pain as a conseqaence. To the pain tiros ex- 
cited the term neuralgia is coniTnonly applied, or tic ; or if 
the large nerve running down the thigh !« the seat of the 
pain, " sciatica," Sometimes this pain is developed as a 
tooth-ache. It is pain commencing in nearly every instance 
at some point where a nerve is enclosed in a bony cavity, or 
where pressure is easily excited, as at the lower jawbone 
near the centre of the chin, or at the opening in front of the 
lower part of the ear, or at the opening over the eyeball in 
the frontal bone. 



Alcoholic Ltgomnla or Slecj^lemiese. 
Lastly on this head, the perverted state of the vessels of 
the brain itself, the unnatural tension to which they are 
subjected from the stroke of the heart they are now so 
incompetent to resist, sets up in the end one telling, and of 
all I have yet namod, most serious phenomenon, I mean 
inaomnin, inability to partake of natural sleep. There is a 
theory Iicld by some physiologiets that sleep is induced by 
the natnral contraction of the minute vessels of the brain, 
and by the extrusion, through that contraction, of the blood 
from the brain, I am myself inclined, for reasons I need 
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not wttit to specify now, to consider this theory iiicorrect ; 
bat it ia ueverthelesa true that daring natural sleep the brain 
is reaeiviug a reduced supply of blood ; that when the Tessels 
are filled with blood without extreme distention, the biain 
remains awake, and thut when the vessels ore engorged and 
over distended, there ts iuduced an ineenaibilitj which is not 
natural sleep, but which partakes of the nature of apoplexy. 
This Bleep is attended with long and embarrassed breathing, 
blowing eipirations, de^p snoring inspiratioua, and nneaey 
movements of the body, even with convulsive motions: &om 
such sleep the apparent sleeper awakes uitrefroBhed and un- 
ready for the labours of the day. The effect of alcohol then 
on the brain is to maintain the relaxation of vossels, to keep 
the brain charged with blood, and so to hold back the natural 
repose. Under this form of divergence from the natural 
life, the sleepless man liea struggling with unruly and 
unconnected trains of thought. He ti-ies to force sleep by 
sappressiug with a great effort all thought, but in an instant 
wakes i^iu. At hist the mora he tries the less he succeede, 
until the morning dawns. By that long time the spirit that 
kept his cerebral vessels disabled and his heart in wild 
unrest having become eliminated, he is set free, and the 
coveted sleep follows. Or perhaps wearied of waiting for 
the normal results, he rises, and with an additional dose of 
the great disturber, or with some other tempting narcotic 
drug of kindred nature, such as chloral, he so intensifies the 
vascular paralysis as to plunge himself into the oblivion of 
congestion, with those attendant apopletic phouomena, which 
ho himself hears not, but which, to those who do hear, aro 
alarming in what they forbode, when their full meaning is 
appreciated. Connected with this sleep there is engendered 
in some persons a form of true epilepsy, which all the skill 
of physic is hopeless to cure, until the cause is revealed and 
removed. 

And now I think I have said everything that I have time 
to say respecting the general phenomena incident to this 
primary stage of slow alcoholic intoxication in those who, in 
the world's eye, as well as in their own, aro temperate indi- 
viduals— individuals who enjoy the choice things of this Iif» 
heartily ; who understand a glass of wine, and who can taka 



.good in&nj' giasees — or n good many little " goes " of spirit 
' ihai be all — ^but wlio are aever known by friend or foo 
b* worse for nnytbing tLey take ; wlio grow mellow oa 
, a|^e under the melluwiiis cheer, but never f&ll, nor 
le ^eir power of taking lose guarded coinpatuonB eafelj 



ORG A MIC DETEHIORATIONS. 

The CDntiniiance of the efi^jcte of alcoliol into a more 

vanoed stage leads to direct disorganisation of vital stniC' 

ea. When ont^ thie stage h.ae been reached not one oi^aii 

&e body eaeapee the ravt^e. According to the build or 

hereditary construction of the individual, however, or 

Bontetiraea to what may be considered as a local 

lome particular orga.n undergoes a change which 

IVfiS ft specific cliarocter to the whole of the phenomena that 

n sfterwapdG presented. We then say of the person in 

rbom such change occurs that he is iiHicted with Buch a 

Krtteular disease, letting the general sink into the local 

lifestatiun. Many purely local raodificationH of structures 

. puts are ia this manner induced in the blood, in the 

inte stmetnre of the moving ergons — the muecles, in the 

ixed vital organs, such as the brain, the lungs, the liver, the 

the kidneys. In the blood the influence is exerted 

the plastic fibrine and upon the corpuscles ; in the 

on the membranes at first, and afterwards on the 

MTTOUfi matter they enclose ; in the lungs, on the elastic, 

pnogy, connective tissue, which is. strictly speaking, also 

namlu^nous ; in the heart, on its muscular elements and 

BKUhnmes; in the liver, primArily on its membranes; in the 

gdneys, on their connective tissues and membranes. 

BPBOIAL STRrOTDRAL DETERIORATIONS. 

The organ of the body that perhaps the moat frequently 

undergoes atnictural changes from alcohol is the Heer. The 

opacity of this organ for holdiug active substances in its 

C^ular parts is one of its marked jihysiological distinctioDB. 

instances of poisoning by areenic, antimony, atrychi ' 

. other poisonous compounds, ne tui'u to the livei 
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conducting oor onHlyses, as if it were the centr&l dep<)t of the 
foreign matter. It is, practically, the same in respect of alcohol. 
The liver of the confiriHed alctfholic is probably never free 
from the influence of the poiaon; it is too often saturated 
with it. 

The effect of the alcohol upon the liver is upon the 
minuto membranous or itapsular structure of the organ npou 
which it acta to prevent the proper ilinlyeis ami free secretion. 
The organ at first becomes large from the distention of its 
vessels, the surcharge of flaid matter and the thickening of 
tissne. After a time there follow contraction of memfcrnie, 
and slow shrinking of the whole masfi of the organ in its 
cellular jmrts. Then the shranken, hardened, roughened 
mass is said to he " hob-nailed," a common but expressive 
terra, By the time this change occurs, the body of him in 
whom it is developed is usually dropsical in its lower parts, 
owing to the obstruction offered to the returning blood by the 
veins, and his fate is sealed. 

Now and then, in the progress to this extreme change and 
deterioration of tissue, there are intermediate changes. From 
the blood, rendered preternatural] y fluid by the alcohol, there 
may transude, through the investing membrane, plastic matter 
which may remain, interfering with natural fnnction, if not 
creating active mischief. Again, under an increase of fatty 
substance in the body, the structure of the liver may be 
charged with fatty cells, and undergo what is technically 
designated fatty degeneration. I touch with the lightest 
liand upon these doteriorationH, and I omit many others. 
My object is gained if I but impress you with the serioue 
nature of the changes that, in this one organ alone, follow an 
ezcessive use of alcohol. 

In the course of the early stages of deterioration of 
function of the liver from organic change of structure, 
another phenomenon, leading speedily to a fatal termination 
is sometimes induced. This new malady is called diabetes, 
and consistB in the formation in enormous quantity within 
the body of glucose or grape sugar, which subEtance has to 
be eliminated by dialysis, through the kidneys — often a fatal 
elimination. Theinjurycausingthisdiseasc through the action 
of alcohol may possibly be traced back to on infiuence upon 



^H^^ 



J 



■VI.] ALCOHOLIC PUTSISIS. 103 

the nervous matter ; but the appearance of the phouomenou 
ciileiit with the derangement of the liver and I therefore 
refer to it in this place. 

The Icidneg, in like manner with the liver, aufibra deteriu- 
'TBtiOQ of structure from the oontinued influence of alcoholic 
iBpirit. Its mioute structure undergoes fatt^ modifications ; its 
Tessela lose their duo elasticity and power of contraction ; or 
its membranes permit to pass through them that colloidal 
part of the blood which is Imovvn as albumen. This last con- 
dition reached, the body lusea power as if it were being 
gradQally drained even of its blood. For this colloidal albumen 
IS the primitively dissolved fluid out of which all the 
Other tissues are, by dialy tical processes, to be elaborated. In 
its natural destination it has to pass into and constitute every 
colloidal part. 

The lanya do not esoapo the ■evil influence that follows the 
persistent use of alcohol. They, indeed, probably suffer 
~^ore than we at present know from the acute evils imposed 
J this agent The vessels of the lungs are easily relaxed 
7 alcohol ; and as they, of all parts, ore most exposed to 
ricissitudes of heat and cold, th«y are readily congested when, 
paralysed by the spirit, they are subjected to the e£Fects 
>f a sudden fall of atoiospherie temperature. Thus, the 
^^Hiddeuly fatal congestions of lungs which bo easily 
|>efall the confirmed alcoholic during severe winter Gea^ous. 

Alcoholic PhthuU; or, Tlie Consumption nf Drunkards. 

There are yet other and more prolonged, and more cer- 

inly fatal mischiefs induced in the lungs by the persistent 

»ort to alcohol ; and to one of these I would direct special 

itentiou. It is that deterioration of lung tissue to which, in 

leyear 1B64, X gave originally ike Dame oi ulcohtilic phlJiiais, 

the eoTisumplion of drunkards. The facts were elicited 

first in this manner. In a public hospital to which I 

«d as physician, I hod brought before me, in the cuurse of 

years, two thousand persona who were stricken with 

mnsumption. I gathered the history of the lives of these, 

md of the reasons why they had passed into the all but 

lopeless malady from which they suffered. In my analysis 
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of these histories I fonnd tliat the leniling causes of the, 
malady were, in the great majority of instftnces, predis- 
position from hereditary taint ; eipoaure to impure air ; 
want ; or certain other allied canses. But the an ulyeis being 
conducted ripidly, I discovered that, when every indiiddnal 
instance hod been classified as due to the causes stated above, 
there remained thirty-six persons, or nearly two per cent., 
who were excluded from them, who appeared to suffer purely 
froia the effects of alcohol, and in whom the consumption 
had been brought into existence by the nse of alcohol. 

The added observations of eleven yeajs, since the ftbove 
named fact was recorded in the Social Science Seirieio, as a 
new fact in the history of the diaease, have only served to 
prove, in the minds of other men as well as my own, the 
truth of the record, 

The persons who ancoumb to this deterioration of strnctnre 
induced by alcohol are not the elceedingly young, neither 
are thoy the old. Thoy are usually over twenty-eight and 
under fifty-five. The average age may be taken as forty- 
eight. They are persons of whom it is never expected that 
their death will he from consumption ; and they are generally 
males. They are probably considered very healthy ; — men 
who can endure anything, sit up late at night, run the extreme 
of amusements, and yet get through a large amount of 
business. They sleep well, eat pretty weU, and drink very 
well. They are often men of excellent build of body, and of 
active minds and habits. They are not a olass of drinkers of 
strong drinks who sleep long, take little exercise, and grow 
heavy, waxy, pale — 

■' Sleek-lieadeJ men and such ae sleep a' iiigUti" 

On the contrary, they take moderate rest, and see as much as 
they can. Neitiier in the ordinary sense are they drunkards : 
they may never have been intoxicated in the whole course 
of their lives ; bnt they partake freely of any and every 
alcoholic drink that comes in their way, and they bear 
alcohol with a tolerance that is remarkable to observers. 
They are hard drinkers as distinguished from sots. Beer 
is to them as water, wine is weak ; the only thing that ujteetB 
them is stiff grog in relays, or a mixture of spiritaous drinks 
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tried to the extent (if what tliey coll. in grim joke— in 
h deaUi eurelj- joins — " piling the agony." 
8 a rule these cannot live in wliat tiicy considor to )>e 

mfort without o daily excoEs of ttlcohol, whicL excet^e mtist 
B be renewed on emergenci es, if there be greater smuunt 
k to be dune, lees sleep to be eecured, or more life to 

epeciiuene of aniinnl boild these pereons are often 

iIb of organic Byminetry and power. In fact they re8ii*t 

a enemy they conrt for go long a time becanse of the per- 

ilioD of their organiHstion. Here than half of thoee -whom 

|| liave Been stricken down irith alcoholic phthisis have said 

ht they hod never had a day's illneea in their lives before : 

questioned closely it was found that none of them had 

"ly beeo quite well. Some of them had snflered from 

otherB from rheumatism or neuralgia. They had felt 

any doprcsRiou snch as that which arises from a 

Bud if they had been subjected suddenly to cansee i^f 

ment or exhanstion, they had detected, without aotnally 

ing its full meaning, that their balance of power against 

lesB was reduced, that the eud of the beam called 

igth was rising, and that an extra quantity of alcohol 

required to bring liack equilibrium. As a lOile men of 

clam are thoughtless of their own health and their own 

ipects, fortheyhave an abcndant original store of energy. 

S'hey are designated as ■' happy-go-lucky " men, or as men 

always fall on their feet," which truly they do, but 

)t without injury. 

The countenance of tlie alcoholic consumptivo differs from 
lat which is usually considered the counteuanoe of the con- 
iptiye person, and equally from that which all the world 
tjudgos as belnnging to the man who indulges feely in 
htrong drink. Who does nut remember the wan, pale, 
iken cheek of the youth on whom ordinary consumption 
set its mark '! And who, again, does not recall the 
tB alcoholica — the blotched skin, the purple-red nose, the 
., protrudiug eye, the vacant stare of the confirmed sot f 
I alcoholic consumptiye has none of these characteristios. 
face is the best part of him in all his history. When 
muBcies have lust their power, and his oluthes hang 




looeelj on Lis ehrunkeu limbe, he is still of fair proportion 
in the face ; he has little pallor, and he ie eipreseive in 
feature, bo that his friends are apt to be deceived and to 
believe that there must be hope for bis reeovery, even when 
he is beyond every hope. I remember being actimlly taken 
abgfik on one ocvosion on finding, in a man who eeemed, &om 
hia face, to he in perfect health, complete destcuetion of 
hia lungs from the encroachments of disease ; and I can- 
not be surprised, therefore, that others, less informed, should 
share in such an imperception of danger when it is close at 
hand. Nobody, in a word, " pities the looks " of these. 
sufferers, and good eyes are ueceesary to learn that pity is 
called for. 

The phenomena are not always developed at a time when 
the sufferer from them is iudolging most freely in alcohol. 
On the contrary, it is by no means uncommon that the habit 
of excessive indulgence has been stopped for some time 
previously to their development. The reasons assigned by the 
patients for abstinence vary. One man may have been 
strongly advised by his friends to desist, or may himself 
have undergone a certain measure of reform. ; another has 
been led by the reading or hearing of arguments on temper- 
ance i a third, by want of means to obtain the indolgence ; 
but by far the larger number tell you that a time came when 
the desire for so much drink did not occur to them. They 
will state that tbey tried the round of the various spirits, but 
found that none agreed with them as before, so that at last 
they were driven to rely on beer as the only drink they 
cared for. We read all this off clearly enough from a 
physiological point of view. Wc see that, in fact, the body 
has been resisting the alcohol ; that it cnuld not do away 
with it as it did when all the excreting organs were in their 
full prime ; and that thoee drinks only cun be borne in 
which the amount of uIcoLoI is least. But the sufferer does 
not comprehend the fiU!t, and therefore ho not unfrequently 
Doucludes that his iucreastng languor and debility are due to 
the necessary withdrawal of the stimulus on which be seems 
to have been actually feeding during the greater part of his. 
'ife. 

The signs which fiist indicate failure of health are Dsaalty 
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tlioss of acute pleurisy. There is pain in tbe aide, i^uick, 
sharp, startiDg. The term *' stitch " in the side is commonly 
appUed to this pain, and iB expressive enough. After a time 
the pain becomes continuous, and when it subsides, enp- 
presaed breathing, or difficulty of filling the chest, is at onca 
felt and recognised. This difficulty ia due to the circum- 
atanoe that a portion of lung has become adherent to the 
inner surface of the ohest. The nest sign indicating that 
the disease (oonsumption) is present, is, UBually, vomiting of 
blood. In two-thirds of the examples to nhich my attention 
bos been directed this has been the sign thut has first caused 
seriona alarm, and it is commonly on such event that the 
physician is called in, who examines the chest with the 
stethoscope, and finds too often a condition that is hopeless. 
From the appearance of that sign all is — down, down, down 
towards the grave. 

There is no form of oonsumption so fatal as that from 

-..aliOohol. Medicines afiect the disease very little, the most 

*iciouB diet foils, and change of air accomplishes but slight 

I good. The sick man with this consumption may linger 

T on the highway to dissolution than does his younger 

mponion, but there is this difference between them, that 

B younger companion may possibly find a by-path to 

mparative health, while the other never leaves it, but 

ggles on straight to the fatal end. In plain terms, there 

D remedy whatever for alcoholic phthisis. It may be de- 

bfed in its course, but it is never cured, and not unfreqnently 

' Mtead of being delayed it runs on to a final termination 

lore rapidly than is common in any othor type of the 

Sisorder. 

The origin of this series of changes from alcohol is 
the membranes. The course of it is through 
I membranous tissues, The vessels give way after u 
>ngestive condition, and blood is exuded, or ex- 
hvasated into the lung. These conditions lead to the 
trnotion of the substance of the pulmonary organs, upon 
, and upon the organic changes that follow such 
Mtruction, the acute symptoms of the malady under con- 
UeratioD, become quickly and fatally pronounced. 
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Alcoholic Diacise of the Heart. 

The heart, nnt leas thoji tlie rest of the vital puts, is sub- 
jeoted to deterioration of etractiire from alcohul. We ueed 
not wonder at this when we recall the strain to which it is 
Bsbjected by the agent, the excess of work it is made to per- 
form. I touched on the mechtwical evils that befall the 
heart from these circumstances in my last lecture, and the 
structural eTils which I have now to apeeify are not lesB 
grave. The membranous etructuree whiuh envelope and li&e 
the organ are changed in quidity, are thickened, rendered 
cartihtginous, and even calcareouB or bony. Then the valve^ 
'which are made up of folds of membrane, lose their supple- 
ness, and what is called valvular disease is permaneDtly es- 
tablished. The coats of the groat blood-vessel leading from 
the heart, the aorta, share, not nnirequently, in the same 
nges of structure, bo that the yesael loses its elasticity Mid 
its power to feed the heart by the recoil from its distention, 
after the heart, by its stroke, has filled it with blood. 

Again, the muscular structure of the heut fails, owing to 
legenerative changes in its tissue. The elements of ths 
muscular fibre are replaced by fatty cells ; or if not BO re^ 
placed are themselves transferred into a modified musoulu 
texture in which the power of contraction is greatly reduced. 

Those who suSer from these organic deteriorations of the 
■central and governing organ of the circulation of the blood 
learn the fact so insidiously, it hardly breaks upon them ontil 
the mischief is far advanced, TJiey are, for years, conscious 
of a central failure of jjowcr from slight causes, such as over^ 
exertion, trouble, broken rest, or too long abstinence from, 
food. They feel what they coll " a sinking," but they know- 
that wine or some other stimulant will at once relieve the 
sensation. Thus they seek to relieve it until at last they di^ 
cover that the remedy fails. The jaded, over-worked, faithfol 
heart will bear no more; it has run its course, and, the 
governor of the bloo<l stream broken, the current eithef 
overflows into the tissues, gradually damming up the conrges, 
r under some slight shock or excess of motion ceases at the 
ceptre. 
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Other Organic Clianges. 
e eyeball certaiu coUoiilal chaiigoa take place from the 
» of alcohol, the oitenl of which have an yet been 
31y thonght of, certainly not ia any degree atuilied, as in 
re they will be. We have learned of late years that the 
tallioe lenB, the great refracting mediom of the eyeball, 
', like other colloids, be teuclerad dense and opaque, by 
which disturb the n^lntionship of the colloidal 
ttstance and its water. By this moans even the lens of the 
rtng eye can be rendered opaque, and the dismiBe called 
toract can bo artificially produced. Sugar and many salts 
a the blood, will lead to this perversion of structure, 
d after a long time alcohol a,cting in the mauner of salt ia 
Bpctble, in excesfl, of causing tlie same mollification of the 
'nftll. Uoreover, alcohol injures the delicate nervous el- 
se upon which the image of all objecU we look at is 
t impressed. It interferes with the vascular supply of 
liis- Burftee, and it leads to chnuges of structure which are 
tdiiectly destructive to the porfcct sense of sight. 
I' In yet another mode alcohol perverts the animal mechanism. 
} as yet obscurely definable interference with the 
JBtflra) transmutation of the colloidal substances Into saline 
t ejrystalloidal, it gives rise to the production of an excess of 
ms aolines which appear in the fluid renal secretioa. These 
e matters accumulated in tfae blood from inability of the 
^ereting organs to dispose of iLom, ore directly injurious, 
as possible causes for the promutiou of cataractous 
changes in the crystalline lens iindof varied changes in other 
of the colloidal tissues and membranes. They are also a 
cause of a disease local in character produced by the 
aggregation of the saline products, particle by particle, into 
a 00 npact mass like a stone, or to what is technically called 
caloulun. In writing the history of one of the districts of 
^England in which this disease is very prevalent, I expressed 
many years ago the view that alcoholic indulgence was one 
of the most teliiag agencies in tho production of the malady. 
I have seen nothing since that would lead me to alter that 
statement. 
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Orijank Nermug Lesions from Alcohol. 

Loetlj', the braiii and Bpinal cord, anil all the aervnus 
matter become, imiler the influence of alcohol, eubject, like 
other parte, to orgnnic deterioration. The membranoB 
yeloping the nervous BuhstAnce undergo thickeniiig ; the 
blood TesBels are Eubjected to change of atnictnro, by which 
their resistance and reBilieucj is nninipaired ; and tiie tme 
nervons mutter is aometinieB modified, by softening or shriiik- 
ing of ite texture, by degeneration of its cellular Btrueture, or 
Ity interposition of fatty particles. 

These deteriorations of cerebral and epinal matter gi' 
rise to a series of derangements, which show themselveB ] 
the worst forms of nervous diBease — epilepsy ; paralysie, 
local or general ; insanity. 

Bnt not a single Berions neirons lesion from alcohol appears 
without its warning. As a man who, when drinking at the 
table, is warned, by certain unmistiLkable indications, that 
the wine is beginning to take decisive eflect on his power of 
expression and motion, bo the slow alcoholic is duly apprised 
that he is in danger of a more permanent derangement, 
is occasionally conRcionB of a failing power of speech ; in 
writing or speaking he loses common words. He is aware 
that after fatigue his limbs are nnnatnrally weary and heavy, 
and he is specially conscious that a sudden fall of temperature 
lowers too readily his vital energies. The worst sign of im- 
pending nervouB change is muscular instability, irrespeotive 
of the will ; that is to say, an involuntary muscular move- 
ment whenever the will is off guard. This is occasionally 
evidenced by sudden muscular starts which pass almost ]ik» 
electrical shocks through the whole of the body ; bnt it is 
more freqneully and detenninately shown in persistent mti&- 
culor movements and starts at the time of going to sleep. The- 
volition then is resigned to the overpowering slumber, and 
naturally all miiEcular movement, eicept'the movement of the' 
heart and of the breathing, shonld rest with the will. But' 
now this beautiful order ia disturbed. In the motor centrea 
of the uervous organisation the foreign agent is creating dis- 
turbance of function. The fact is couunuuicated to tba 




RiBclea by tLo nervons fibrcB, and the activo inyoluiitary 
'iMi of the lower limba ronseB the eleeper in alarm. Ignorant 
f the import of these messages of danger, the habitunted 
alcoholic uontimiea too frequently hia way, until lie finds the 
agitated limbs unsteady, wanting in power of co-ordinated 
movement — paralysed , 

Deeply interesting as these phenomena from alcohol are, I 
tawt leave them here, omitting many others equally signifi- 
Oant and equally plain, when thuy are once pointed out, even 
to the nnprofessionol mind. Let it be usdcrstood that in 
each deecription I have recorded only what alcohol can phy- 
ncally do to the animal economy. It is aot ahvuys the 
(WQse of all or any of these phenomena. They may be in- 
duced by other influences and other agents, but it is an 
agency capable of effecting them, and it is actively employed 
in the work. 



The purely physical action of alcohol has been so far 
treated upon in the preceding pages. To that must now be 
added a few sentences on the influence this agent exerts over 
the mental functions. Of couree such influence is actually 
manifested by and through physical means, but as yet these 
are not sufficiently clear to enable ns to trace out the mental 
aberration through the physical process that has led to it 
It is better therefore and simpler to treat the present subject 
in the mere abstract, passing from the agent to its results, 
without reference to the intermediate line of connection 
between cause and effect. These mental phenomena in the 
chronic phase, correspond to the phenomena which belong to 
the second and third stages of acute alcoholic intoxication. 

Lobs of Memory or Speech. 
One of tlie first effects of alcohol upon the nervous system 
in tbo way of alienation from the natural mental state, is 
shown m loss of memory. This extends even to forgetfulness 
of the commonest of things ; to names of familiar persona, 
to dates, to duties of daily life. Strangely too, thie failure, 
like that which indicates, in the aged, the era of fiecond 
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ohildiBhneBS and mere oblivion, dcics not extend to the tluuga 
of the past, but is coa&ned to erents tliat are jmssing. 
On old mtimories tho mind retaina its power ; on new ones it 
requires constant prompting and austainment. 

If this fnilnre of mental power progresa, it ia followed 
usuuUy with loss of yolitionnl power. The muaclea remain 
ready to act, but the mind is incapable of stirring them into 
action. The apcech fails at first, not becanao the meohaaiem 
of speech is defioient, but because the cerebral power is in- 
anffioient to call it forth to action. The man ia reduced to th« 
crin^tion of the dumb animal. Aristotle says, grandly, aniinals 
haTe a Toioe ; man speaks. In this case the voice temaina, 
the speech ia lostj the man sinka to the tower apherea of 
the living creation, over which he was born to rule. 

The &iluTe of apeech indioatee the descent still deeper to 
that condition of general paralysis in which all the higher 
fitcalties of mind and will are powerless, and in which nothing 
remains to show the continoance of life eicopt the parts that 
remain under the dominion of the chain of organic or vege- 
table nervous matter. Our asylums for the insane are charged 
with these helpless specimens of humanity. The membranes 
of the nervous centres of thought and volition have lost, in 
these, the dialysing function. In some instances, though less 
frequently than might be supposed, the nervous matter itself 
is modified, visibly, in texture. The result is the complete 
wreck of the nervous mechanism, the utter holplcssuess of will, 
the absolute dependence npon other hands for the very food 
that has to be borne to the mouth. Tho picture is one of 
breathing death ; of final and perpetual dead intoxication. 
Dipsomania. 

A second effect of alcohol on the mental orgauiaatioa ia 
the production of that craving for its incessant aupply to 
which we give the name of dipsomania. In those who ore 
affected with this form of alcoholic disease, a mixed madness 
and sanity is established, in which the cunning of tho mind 
alone lives actively, with the vices that oily themselves to it, 
The arrest of nervous function is partial, and does not extend 
to the motor centres so dcterrainatoly as to those of the. 
liighor roasDuing faculties. But the end, though it may b& 
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law, is oertdin, and tLe end is, ab a rule, that general 
alyeia whicli I Lave jiiGt deecribed. The dipaomani&c ie, 
rever, capable of recovery, within certain limits, on one 

Ind only one condition, that the canse of his disease be 

'' "t withheld. 



Mania 



1 Poiv,. 



'• The effect of alcohol on the mentikl functiona is Bhown in 
(t another picture of modern humanity writhing under its 

e. I mean in the form of what may be called intermittent 

indulgence to dangerous excess. This form of disease has 

been named the mania a ^tu, and it is one of the most 

desperate of the alcoholic cTile. Tlie victims of this class 

e not habitnol drunkards or topers, but at sudden intervals 

J madden themselves with the spirit. They repent, re- 

1, get a new lease of life, reiopse. In intervals of repen- 

6 they are worn with remorse and regret ; in the intervals 

!B they are the terrible members of the community. 

Il their fnrions excitement the; spread around their circle 

e darkness of desolation, fear, and despair. Their very foot- 

fepB carry dread to those who, most helpless and innocent, 

I under their fearfal control. They strike their dearest 

la ; they strike themselves. Ketaining sufficient nervous 

r to wield their limbs, yet not sufficient to guide their 

son, they become the dangerous alcoholic criminals, whom 

r legisltttora, fearing to touch the cause of their malady, 

nld fain try to cure by scourge and chain. 

" » us phyeiologists these "maniacs a potu " are men 

r the erperiment of alcohol, with certain of their brain 

es (which I conld fairly define if the present occasion 

3 befitting) paralysed, and with a broken balance, there- 

% of brain power, which we, with infinite labour and much 

Etitude, have learned to understand. Our remedy for 

I aberration of nervous function, if we were legislators, 

rould be simple enough. We should not whip the maniac 

Kk again to the drink ; we should try to break np the evil 

'' taking the drink from the maniac. But then we are 

oly physiologists. We have nothing to do with that 

3,17,000,000 of invested capital, and we are not practical 
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ThemoBt solemn fact of all bearing upoa these mental aber- 
rations produced by aloohol, and upon tbe pbjsical not less 
than tho mental, ia, that the miscbief inflicted on man by bis 
own act and deed cannot fail to be transferred to those who 
descend from him, and who arc tlius irresponsibly afflicted. 
Amongst the many inacmtable designs of nature none is mora 
manifest than this, that physical vice, like physical feature 
and physical virtue, descends in line. It ie, I say, a solemn 
reflection for every man and every woman, that whatever me 
do to ourselves bo as to modify our own physical conforma- 
tion and mental type, for good or for eyil, is transmitted 
to generations that have yet to be. 

Not one of the transmitted wi'ongs, physical or mental, is 
more certainly passed on to those yet nnbnm than the 
wrongs which are inflicted by alcohol. We, therefore, who 
live to reform the present age in this respect, are stretching 
forth our powers to the neit ; to purify it, to beautify it, 
and to lead it towards that milennial happiness and blessed- 
ness, which, in the fulness of time, shall visit even the earth, 
making it, under an increasing light of knowledge, a garden 
of human delight, a Paradise regained. 



In summary of what has past, I may be briefness itself. 

Thia chemical substance, alcohol, on artificial product 
devised by man for his purposes, and in many things that lie 
ontsidc his organism a useful substance, is neither a food nor 
a drink suitable for bia natural demands. Its application as 
an agent that shall enter the living organisation is pro]jerly 
limited by the learning and skill possessed by the physician, 
a learning that itself admits of being recast and revised in 
many important details, and perhaps in principles. 

If this agent do really for the moment cheer the weaiy, 
and impart a flush of transient pleasure to the unwearied 
who crave for mirth, its influence (donbtfnl even in these 
modest and moderate degrees) is an infinitesimal advantage, 
by the side of an infinity of evil for which there is no 
compensation, and no human cote. 
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TABLE L 


NAMES OF ANCIENT BOM AN WINES. 


1 


i 


i 6 


Falemum 


Vetus 


Gnidnm 


Massicum 


Novum 




Adrium 


Setinum 


Becens 






Surrentinum 


Hornum 




mm 




Trimum 




7 


2 


Molle 




Mustum 


Ghmm 


Lene 




Protropum 


Lesbium 


Vetustate edentulum 


Mulsum 


Leucadium 


Asperum 




Sapa 


Naxium 


Galenum 




Defrutum 


Mamertinum 


GoBcubum 




Garenum 


Thasium 


Albanum 






MoBDium 


Merum 




8 


Mareoticum 


Fortius 




Passum 


g\ 


5 1 


Passum creticum 


3 

Album 


Goum 
Bhodium 






Nigrum 


Myndian 




9 


Bubrum 


Halicamassum 

• 


Murrhina 




TABTiFi IL 




WINES OF ITAI 


T. 


Lombardy, 
Modenese 


Vesuvius, 




Montserrat 


Vino Greco 




Marcemino 


Mangiaguerra 




Brescian 


Verracia 




Veronese 


Vino Vergine 




Placentine 
Lumelline 


Tuscany, 




Pucine 


Florence (white 


and red) 


Naples. 


Monte Pulciano 




Gampania or Pausilippo 


Montalneo 




Muscatel 


Forte Mercole 




8ui8n1 


dne 



i 
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TABLE 11,— continued. 



Naples — continued. 

Saleruitan 

Chiarello 

Carcassone 

Lachryma Ghristi 

Albano 

Montefiascone 

Nomentan 

Mouterau 

Velitrin 

PrsBnetic 

II Bomaaesca 

D'Orvieto 

Sicilian, Sardinian, and Corsican, 

Catanean 
Panormitan 
Messinian 
Syracusan 

Genoa, 

Vino di Monte Yernaccia 

Vino Tinto 

Madeira 

WINES OF MADEIRA AND CANARIES 
ISLANDS. 

Madeira Sec 
Canary or Palm Sec 

WINES OF FBANCE AND 
SWITZERLAND. 

Languedoc 

Picardy 

Champagne 

Burgundy 

Vino Amabile, or Vino di Cinque 

Terre 
Vino Razzese 
Muscadine 
Rosatz 
Vino Piccante 

WINES OF GERMANY. 

Tyrolese Tramin 

Etsch 

Wine of Worms 

Edinghof 



WINES OF GERMANY — Continued, 

Amb£U!h 

Bhenish 

Mayne 

Moselle 

Neckar 

Elsass 

Hock 

Bohemian 

Silesian 

Thuringian 

Misnian 

Naumberg 

Brandenburg 

WINES OF AUSTRIA AND HUNGARY. 

Klosterneuberg 
Brosenberg 

Edenbnrg 
Tokay 

WINES OF SPAIN AND PORTUGAL. 

Aland 

Alicant 

Sherry (or Xeres) 

Spanish Malmsey 

Tarragan 

Salamanca 

Malaga 

Cordova 

Galicia 

Andalusia 

Vino de Toro 

Spanish 

Vin de Beaune (or Partridge eye) 

Cote Roti 

St. Laurence 

Frontiniac 

Muscat de Lion 

Cahors 

Hermitage 

Grave 

Vin d'Hayo 

Neufchatel 
Velteline 
Lacote 
Reiff 
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TABLE in, 

TABLE OF THE CONTENTS OF DIFFEBENT WINES IN ▲ QUABT OF EACH. 





Highly 

Kectified 

Spirit. 


Thick, 
Unctuous 
Besinous 

Matter. 


Gummy and 

Tartareous 

Matter. 


Water. 


Aland .... 


oz. 

1 


dr. 
6 





oz. 
3 


dr. 
2 


gr- 



oz. 
1 


dr. 
5 


gr. 



lbs. 
2 


oz. 
5 


dr. gr. 
3 


Alicant . . . 


3 


6 





6 





20 





1 


40 


2 


2 


6 


Burgundy. 
Carcassone 


2 
2 


2 
6 










4 
4 



10 






1 
1 


40 
20 


2 

2 


9 
8 


20 
4 30 


Champagne . 
French . . . 


2 
3 


5 



20 







6 
6 


40 
40 






1 
1 






2 

2 


8 
8 


3 
20 


Frontignac 
Vin Grave 


3 
2 










3 



4 
6 










5 
2 


20 



2 
2 


4 
9 


6 30 



Hermitage 
Madeira . 


2 
2 


7 
3 






1 
3 


2 
2 







2 


1 



40 



2 
2 


7 
4 


5 20 
3 


Malmsey . . . 
Vino di Monte'l 
Pulciano . . / 


4 
2 



6 






4 



3 
3 






2 




3 

2 




40 


2 
2 


1 

8 


2 
20 


MosfcUe . . . 


2 


2 








4 


20 





1 


30 


2 


9 


10 


Muscadine 


3 








2 


4 





1 








2 


5 


4 


Neufchatel 


3 


2 





4 








1 


7 





2 


2 


7 


Palm Sec . . . 


2 


3 





2 


4 





4 


4 





2 


2 


5 


Pontack . . . 


2 











5 


20 





2 


20 


2 


9 


40 


Old Rhenish . . 


2 








1 











2 


20 


2 


8 


5 40 


Rhenish . . 


2 


2 








3 


20 





1 


34 


2 


9 


1 6 


Salamanca 


3 








3 


4 





2 








2 


3 


4 


Sherry . . . 
Spanish . . . 
Vino Tinto . . 


3 
1 
3 



2 








6 
2 
6 



4 
4 







2 
9 
1 


2 
4 
6 







2 

1 
2 




10 




6 
6 
6 


Tokay. . . . 
Tyrol Red Wine . 
Red Wine . . . 


2 

1 
1 


2 
4 
6 







4 
1 



3 
2 
4 






40 


5 





4 
2 







2 
2 
2 



8 
9 


3 
6 
3 20 


White .... 


2 











7 








3 





2 


7 
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TABLE IV. 

LIST OF SUBSTANCES THAT WILL FBODUCE ANiSSTHETIC SLEEP. 



Nitrons oxide gas 
Carbonic oxide gas 
Carbonic acid gas 
Bisalphide of carbon 
Light carburetted hydrogen (hy- 
dride of methyl or marsh gas) 
Methylic alcohol 
Methylic ether gas 
Chloride of methyl gets 
Bichloride of methylene 
Ter chloride offormyl^ or chloroform 
Tetra-chloride of carbon 



Heavy carburetted hydrogen gat 
(olefiant gas or ethylene) 

Ethylie or absolute eOier 

Chloride of ethyl 

Bichloride of ethylene (Dutch 
liquid) 

Bromide of ethyl, or hydrobromic 
ether 

Hydride of amyl 

Amylene 

Benzol 

Turpentine spirit 



TABLE V. 

ALCOHOLS. 

Elementary Composition. 

Methylic or Protylio (wood spirit) H, HO 

Ethylie or Deutylic (common alcohol) . . . . C, H, HO 

Propylic or Trilylio 0, H, HO 

Butylic or Tetrylic C4 H, HO 

Amylic or Pentylic (potato spirit, fusel oil) . . 0, Hn HO 

Hexylio C, Hj, HO 

Heptylic or (Enanthio . . C^ H^ HO 

Octylio Og H„ HO 

Decatylic Ci^ H,i HO 

CetyUc Oj, H„ HO 

Melylic 0^ H,i HO 





TABLE VI. 




RADICALS OF ALCOHOLS. 


Composition. 


Old name. 


New name 


H, 
0, H. 
0. H, 

0, H, 


Methyl 
Ethyl 
Propyl 
Butyl 


Protylen. 
Deutylen. 
Tritylen. 
Tetrylen. 
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BADIOALS or ALCOHOLS — Continued. 



Compoflition. 
0, H, 



'IS 



IS 



0. 
G.A H, 



*w 



81 



Old name. 

Amyl 
Hexyl 
Heptyl 
Octyl 

Decatyl 

Oetyl 

Melyl 



New name. 

Pentylen. 
Hexylen. 
Heptylen. 
Octylen. 



TABLE VII. 



ALCOHOLS. 



Name. 

• 


Chemical 
composition. 


Vapour 
density. 


Specific 
gravity. 


BoiUng 
point. 


OliL 


New. 




H2=l 


Water 1000. 


Cen. 


Fah. 


Methylio . 


Protylic . 


H, 


16 


814 at o" C 


60 


140 


EtbyHo . 


Deutylio . 


0, H, 


23 


792 „ 


78 


172 


BatyUo . 


TetryUo . 


C, H,o 


37 


803 „ 


110 


230 


Amylio 


Pentylic . 


C. H,, 


44 


811 „ 


132 


270 



TABLE VIIL 



Alcohols. 


Aldehydes. 


Acids. 


Mythylic H, 


Formaldehyde . C H, 





Formic . H, 0, 


EthyUc. C,H, 


Aldehyde . . C, H4 





Acetic , C, H4 0, 


Propylio C, Hg 


Propionaldehyde G, Hg 





Proponic 0, Hg 0, 


Butylio O4 Hio 


Butylaldehyde C4 Hg 





Butyric . O4 Hg 0, 


Amylio . C5 Hi, 


Valeraldehyde C5 H,o 





Valerianic C, Hj^O, 



^ 



N.XE. 


Cumposition. 


F<™. 


Bnmni; polnl. 


Methyl Ether . . 


C, H, 


Gaa 




Ethjl „ . . . 


0, H„ 


Fluid 


ai" Fah. 


Propyl «... 


C, H„ 


„ 


153" Ftth. 


Butyl „ . . . 


C, H,e 




219= Fiih. 


Amjl „ . . . 


C„ H„ 


" 


348= Fah. 



N^. 


gnmprwition. 


VapoBT 


BP^ifi" 


Bolllt.8 , 


OIJ. 


New 






H, = l. 


WtKl tODO. 


Col. 


F«h. 


Methyl . 


Prolyl 




H, 01 


S5 


Gaa 






Ethyl . 


Deaty 


. 


0. H, 01 


32 


921 at o" 0. 


11 


52 


BQtjl . 


Tahyl 




0. H. 01 


IS 


880 „ 


70 


15S 


Au^l . 


Penty 




C. H„01 


53 




102 


216 














TABLE SI. 


NAire. 


Cbemlul 
eoapMilion. 


teiS^'. 


g™nty. 


SS 


Per 1 

lodlDA. ■ 


Old. 


n™. 




H, = l. 


W^wrlooo, 


Cgd. 


F^. 


1 


Methyl 


Ptotjl 


C H, I 


71 


22i0 


42 


108 


88. J 


Ethyl . 


Dautyl 


C.H. I 


78 


1946 


72 


1G2 


81-. 1 


Baljl . 


Tetryl 


C. H, I 


92 


16M 


120 


2i8 


69-« I 


Amyl . 


Pentyl 


0, H„ r 


99 


1511 


lie 


295 


84-1 
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TABLE XII. 



1 


Chsnilaa 


Vapour 


Bpmlflc 
Brevity. 


Bailing 


\ 0. 


New. 




H,=l 


,«...., 




F»h. 


^ HethTl 


Protjl 


C H, N02 


30 








Hm;! . 


Deutjl 


C, H. N 02 


37 


0-917 


X8 


(51 


WBnty] . 


Tetrjl 


0. H, N 02 


51 




61 


147 


■ Amjl . 


Pentyl 


C, H„ N 02 


S8 


0-877 


96 


205 



n. EEFERENCES TO WORDS AND DERIVATIONS. 



I While the delivery of these Leeturea was in progresa, I received from 
■oha F. Staoford, Esq., M.A., F.It.S., a phJJologieal scholm, wllOBe 
wctiormry of Aaglioiaud fomign woidB njid phiaeea will, it ia tn be 
oped, anon appear— many very useful and intereBting nof«8 relating 
i deriTationa of worda and terms reapecting alcohol. By hie Mud 
ermissinn I add a tew of hia notes in this place. 

. AieohiA. — The beat Arabic scliolarB write the word Al-Kool, though 
is no word in Arabic which correspoDda to the meaning assigned 
n the English language. 
' Agtta Fits. — This word, Mr. Stanford reminds me, ia used by 
"hatapeare. 

I (A'ttrae). "Give me some aqua vita,"— Borneo ami Judet, Act iii. sc 2. 

I would as aDsn trust an Irishman with my aqua vitte bottle." — 

II Wnea of Wmdaor, 

\ Aquft vitiB was, Mr. Stanford believea, made before any other apicit, 

liz., abont 1260 A.D., by tbe monks of Ireland, who got the Booret trom 

Spain, the Spaniards having got it from the Hoocb, and tlie Moora 

' raha) from Iho Cliinese. Whiskey, he thinks, woa possibly the oldeat 

u applied to aqua vitie. The etymon is UBige-biatbitjWhich in Erse 

□a aqoa vites, corrupted afterwi^s \a osquebaugh. Tliis compound 

1 shared tlie fate of many other words, and wsa abbreviated to 

ige, whence whiakej. 

Arrae. — Htndastane for an alcohol, distilled from palm-tree jnice and 
■Bveral ether juices : it is the aqoa vil» of tie East. The word is corrupted 
■--""" Kueaia, Turkey, and Oermanj, or Bomutimea (o BOJ<. The 



Gin-sing. — This is the term used by the Ch 
Mandrake narcotic reputed to be worth its weio^ht 
purposes, and at the head of their pharmacopoeia. 

Metheglin. — Was the name of a fermented hon< 
an intoxicating narcotic beverage. 

Potheen or Poteen — Irish, Poitin. — A small pot 
the liquor being derived from the stiQ in which i 
is probably from the Latin 'potio a drink. 

Rvm — Mr. Stanford believes the word ** rum " t 
by aphsBresis, of sacca-rum, not an original native 



THE END. 
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L367 Flchardson, Sir B.W. 
R36 On alcohol. 
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